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Five foot Radial Drill Press. 





We give on this page an illustration of an 
improved radial drill, in designing which 
special pains have been taken to secure great 
stiffness and strength, and at the same time 
a range of speeds fitting it for drilling or 
poring holes from 4-inch to 24 inches diam- 
eter. ‘The bed plate of the machine is 8 
inches deep, strongly ribbed, and is 7 feet 
long and 4 feet wide. 

To this is secured a heavy sleeve, 8 feet 
high, into which the column is fitted, its 
weight resting upon 175 steel rolls, so that 
the arm is easily moved by one hand. It 
can be clamped in any desired position by the 
plain split ring or sleeve shown, which is 
clamped by a box wrench and holds the 
column very securely. 

The driving mechanism is sufficiently 
strong and powerful to drill a 1g-inch hole 
in solid stock, without back gears. As 
shown, the back gearsare applied directly to 
the spindle, so that nothing more than the 
twisting moment due to belt pull is ever 
borne by either the vertical or horizontal 
transmission shaft, and means are provided 
for throwing the back gears in or out while 
the machine is running and without objec- 
tionable shock. essed 

The spindle is counterbalanced by a 
helical spring, which is within the sleeve, 
upon which the chain sheave is mounted. 

The feed mechanism is made plain by the 
engraving, and it is sufficient to say that it 
is powerful enough for the heaviest work 
and is convenient for the operator. Quick 
return motion is provided by means of the 
hand wheel in front. 

The arm is moved up or down upon the 
column by the screw and gears shown, 
which are driven by power and can be re- 
versed either by the handle shown at the 
side of the column or by means of the 
countershaft. 

The column is 16 inches diameter, 9 feet 
high, the verticai movement of the arm 
upon this being 30 inches. The machine 
receives, under the spindle 
and over the base, 5 feet 
4 inches, and will drill to 
the center of a circle 120 
inches diameter. Spindle 
is of steel, 2; inches diam- ; 
eter, bored to No. 4 Morse ( 
taper, and has 12 inches | 
vertical traverse in the sad- 
dle. Cone pulley has 5 
stene for a 3-inch belt, and 
the gearing with and with- 
out back gears respectively 
is proportioned 18 to 1 and 
2 tol. Countershaft with 
friction pulleys accompa- 
nies the machine. The ma- 
chine weighs 7,500 pounds, and is built by 
Dietz, Schumacher & Co., Cincinnati, Ohio. 

——_—_~@>e—__—_——_ 

Generally speaking, in the instance of ma- 
chines, the one with which’the most work can 
be produced in a given time is the cheapest 
notwithstanding the cost. But this does 
not always follow. Suppose there is no use 
for such a tool for more than a month in the 
year the case requires further consideration. 
You do not need a horse that can do his mile 
in two minutes to draw afplow. A cheaper 
animal would probably be betterinevery way. 


About the ** Freezing up” of Compressed 
Air. 





By FRANK RICHARDS. 





The most familiar and the most constantly 
reiterated objection to the use of compressed 
air is its well-known habit of ‘‘ freezing up” 
under certain conditions, and too many who 
have not sufficiently investigated the subject 
have regarded this freezing up of the air as 
an insurmountable and fatal objection to its 
use for purposes for which it would seem to 
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The earlier experimenters in this line all en- 
countered it, and most of them on account 
of it at once dropped compressed air as a 
practicable power transmitter, and the freez- 
ing up of compressed air has remained a 
formidable bugaboo among otherwise in- 
telligent mechanics to this day. The best 
way to do in a case like this is, first of all, 
to have a good look at it all around in broad 
daylight. It would seem to be worth while 
to get together, where we can see them, the 
principal facts of the case, so that we may 
be able to understand the conditions under 
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be otherwise eminently adapted. By ‘‘ the 
freezing up of the air,” as the expression is 
commonly used (although, of course, it is 
never the air that freezes), we understand a 
deposition of moisture, more or less rapid, 
upon the sides of the pipes or passages that 
convey the air and its accumulating and 
freezing there until the area of the channel 
is materially reduced, the proper flow of the 
air prevented, and the operation of the air 
motor or other apparatus seriously impeded 
or stopped entirely. This phenomenon may 
easily occur in the use of compressed air. 


which the freezing up occurs, whether it 
must always accompany the use of com- 
pressed air, and, if not, the combination of 
conditions under which all danger of freez- 
ing up may be successfully avoided. 

It is evident that for freezing up to occur 
two things are essential, and neither alone 
could have any effect toward producing such 
aresult. The free moisture must be present 
and accumulating, and the temperature of 
the air where the freezing up is to occur 
must be below the freezing point. The 
moisture alone can cause no trouble as long 


as the temperature continues high enough. 
It will simply be carried along with the air 
and be discharged with it. So, too, a low 
temperature of the air in the passages at 
any time will not freeze up anything as 
long as there is no free moisture in the air 
at the time to be frozen. 

We may say generally that air always 
contains moisture. Its capacity for moist- 
ure is determined by the combined con- 
ditions of pressure and temperature to which 
it is at the time subjected. Changes either 
of pressure or of temperature immediately 
change the capacity of the air for water, 
and, supposing the air to be saturated with 
water, whenever, either through increase of 
pressure or through decrease of temperature, 
the capacity of the air for water is reduced, 
the excess of water is dropped. Atconstant 
temperature the capacity of air for water 
seems to be inversely as its absolute press- 
ure. By another mode of stating this it 
may be said that the capacity of the air for 
water is independent of its pressure or 
density. It is so stated by some parties ; 
and the statement is correct if rightly under- 
stood, but is apt to be misleading. At 
uniform temperature a given volume of air 
implies a capacity for a certain weight of 
water, whether the air be at a pressure of 
one atmosphere or of 100 atmospheres ; but 
if the air has been compressed from a press- 
ure of one atmosphere to a pressure of 100 
atmospheres, or if its volume has been re- 
duced from, say, 100 cubic feet to one foot, 
or in that proportion, its capacity for water 
has really been reduced to one-hundredth of 
its original capacity, and if the air before 
the compression was saturated with water, 
then after the compression, and after it has 
fallen to its original temperature, it must 
have dropped somewhere during the opera- 
tion ,°, of the water that it originally 
carried. 

At whatever pressure the air may be, 
changes of temperature immediately affect 
the capacity of the air for carrying water. 
The air in this respect seems to be as sensi- 
tive to temperature as to pressure. We 
know very distinctly the general fact that 
the hotter the air, the greater its capacity 
for water; but there seem to be 
little satisfactory data as to the 
quantity of water that will be 
carried by compressed air under 
different conditions of temper- 
ature. The absence of such data, 
however, need not seriously crip- 
ple us in our quest. 

In the operation of air com- 
pression, the heating of the air, 
and the increase of water capacity 
thereby, seems to keep pace with 
and compensate for the reduc- 
tion of water capacity conse- 
quent upon the increased pressure, and 
we never hear of any trouble from lib- 
erated water in the compressor, but after 
leaving the compressor the water begins 
to make itself known, and all the world 
hears of it. As the air leaves the compressor 
it is usually quite hot, and even at the high 
temperature the air is saturated, or nearly 
saturated, with water. As the air cools, the 
water begins at once to be released, and 
before it is thoroughly cooled considerable 
water is generally deposited. Changes in 
meteorological conditions, or in the original 
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humidity of the air as it enters the com- 
pressing cylinder, of course, change the 
amount of water precipitated by the air 
after compression, and all who have experi- 
ence with compressed air find that on this 
account the air carries and deposits more 
water at some times than at others. 

In taking the air immediately from the 
compressor, and before it has been com- 
pletely cooled, or, if cooled, in neglecting 
to drain all the liberated water from the 
pipes before using the air, is where many 
amateurs and experimenters have encoun- 
tered trouble from the freezing up of the 
air. And when experience has offered them 
a lesson, they have too often misread it. 
When an air motor or an engine driven by 
compressed air ‘‘ freezes up,” usually by 
the choking of the exhaust passages, the 
general impression among mechanics {is that 
the water is precipitated by the air at the 
moment when the freezing occurs ; but the 
fact usually is that the water is deposited 
in the pipes by the air before the motor or 
engine is reached, and the water is then car- 
ried along as entrained water by the friction 
of the air, and when the temperature of the 
air falls below the freezing point, on ac- 
count of its expansion in the cylinder or at 
the exhaust, the water, being present and in 
contact with the cold air, is of necessity 
frozen. 

The genera] practice of the day in the 
compression and transmission of air does 
not seem to make adequate provision for 
disposing of the water. As the air leaves 
the compressor it is usually quite hot, and 
even at the high temperature it is saturated 
or nearly saturated with water. As the air 
cools it begins at once to lose its capacity 
for water, and some of the water is dropped 
and continues to be deposited as long as 
the air continues to cool. In connection 
with the compressor, and usually quite near 
it, a receiver or reservoir of considerable 
capacity is provided, the most important 
function of which is, or is assumed to be, 
that of collecting the water that may be 
precipitated by the compressed air. In too 
many cases this receiver fails of its mission, 

” or only partially collects the water from the 
air, because, if the compressor is working 
constantly and rapidly, as they usually do, 
the air goes through the receiver and out of 
it and into the pipe line before it has time 
to cool. The air after compression will not 
drop all of its water until it is thoroughly 
cooled, and the cooler it gets the greater 
will be the quantity of water liberated, and 
when the air, still under full pressure, has 
reached the lowest temperature attainable, 
means should then be provided for collect- 
ing the liberated water, or it must, of 
course, be carried along in the pipes to make 
trouble where the air is used. With a re- 
ceiver near the compressor, and with hot 
air passing through it, and a pipe line long 
enough to thoroughly cool the air before it 
is used in rock drill, air motor, pump, or 
other constantly running machine, and with 
no provision for disposing of the water, we 
should expect to hear of the machines freez- 
ing up. Cases are quite common where a 
second receiver placed at the farther end of 
a pipe line has effectually cured the freezing 
up by removing the congealable liquid. 

A few years ago, many air compressors 
for driving rock drills were in use in the 
United States—a large number of them upon 
the New York aqueduct—which cooled the 
air during compression by the injection of 
jets of water into the air in the compressing 
cylinder. Compressors of this style are not 
now built by any firm. The cylinders were 
found to wear out quite rapidly, the com- 
pressors could not be run as fast as the dry 
compressors, and for other similar reasons 
they did not pay. They did, however, de- 
liver the air decidedly cooler than the com- 
pressors now in use deliver it, and it is not 
surprising that it should be claimed by rock 
drill runners, and probably correctly, that 
those old injection compressors, with the 
water intimately mingling with the air dur- 
ing the compression, still furnished drier 
air, and, consequently, air less liable to 
‘freeze up,” than the more modern dry 
compressors furnish. When the air is com- 
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pletely saturated with water, contact with 
water will not make it any wetter. The 
water in the injection compressor did not 
wet the air, for it was as wet as it could be, 
and as that water enabled the compressor to 
deliver the air at a lower temperature than 
the dry compressor would deliver it, the air, 
simply because it was cooler, actually 
emerged from the compressor bearing less 
moisture than the air emerging at the same 
pressure from the dry compressor. If no 
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from water in the air, and the possible freez- 
ing of it, care should be taken that when 
the air passes a point where it is still at full 
pressure and has reached its lowest tempera- 
ture, such means of drainage shall be pro- 
vided that none of the liberated water shall 
be carried into and along the pipes beyond 
that point. 

The possible freezing up that we have 
been contemplating thus far along in this 
article is where water is present by deposi- 
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MACHINE SHOP MILLING PRACTICE. 


means were provided for draining the sur- 
plus water from the air, except, in either 
case, the receiver located near the com- 
pressor, the cooler air would carry the less 
amount of water into the pipe line and 
through it; but if, in each case, after the 
air had traversed the pipe a sufficient dis- 
tance to have become thoroughly cooled 
another receiver or drainage chamber had 
been provided there is no reason why, after 
emerging from the chamber, the air in each 
case being at the same pressure and temper- 
ature, the one should carry any more water 
than the other. To get rid of all trouble 





tion from the compressed air, and where a 
low temperature is caused by the expansion 
of the air and freezing of the water ensues 
by contact. Another mode of freezing up 
is experienced where the freezing is accom- 
plished not by the air that has been com- 
pressed, but by the external atmosphere. 
In the winter, if compressed air at low tem- 
perature, but still above freezing, saturated 
with water, as it is pretty sure to be, and 
with the pipe thoroughly drained to a cer- 
tain point, has then to pass for some dis- 
tance through a pipe exposed to a freezing 
atmosphere, it cannot fail to deposit some 
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water, and the freezing of the water so de. 
posited soon chokes the pipe. I have en. 
countered cases of this kind more than once, 
notably in one of the largest chemical works 
of the country, where the pressure of the 
air is employed for transferring acids. The 
only apparent lesson in this case is to pro. 
tect the pipe from frost. A pipe conveying 
compressed air, and exposed to a freezing 
atmosphere, is quite sure tochoke up. The 
deposition of the water may proceed slowly, 
but if the low external temperature con. 
tinues, the accumulation will eventually 
reduce the air channel, or even close it en. 
tirely. This result is, of course, chargexble 
to the weather and not to the supposed 
innate frigorific malignity of the air. 

The pressure at which the compressed air 
is transmitted, and eventually used, has an 
important bearing upon the question of its 
freezing upin use. If the air is transmitted 
only short distances, and at low pressures, 
the probabilities of freezing up are much 
greater than if high pressures are employed, 
and if the distance of transmission is at least 
sufficient to allow of a thorough cooling and 
drainage of the air while under full pressiire, 
In the use of low pressure air for any ser- 
vice, of course, a larger volume of free air 
is used to furnish a given power, and the 
larger volume of air implies the presence of 
a greater quantity of water in suspension, 
and the lower pressure employed affords 
less opportunity, or no opportunity, for ex- 
tracting the water, and, as a fact of experi- 
ence, most of the freezing up trouble that is 
actually encountered is from air that is used 
at comparatively low pressure. 

There are many considerations, which we 
need not enumerate here, to commend the 
use of air at high pressures, and not the 
least among those considerations is the prac- 
tical freedom from freezing up that is there- 
by secured. This may be readily under- 
stood. Say that air is compressed to 1,000 
pounds gauge or, say, 70 atmospheres, either 
that smaller pipes may be used for long- 
distance transmission, or that smaller re- 
ceivers may be used for the storage of air 
upon a street railway motor, and say that 
the air is admitted to the motor at 100 
pounds. If, while the air is at the pressure 
of 1,000 pounds, it is thoroughly cooled and 
drained, it is evident that when that air is 
expanded to 100 pounds, and has been al- 
lowed to regain its normal temperature, 
that if the air was just saturated with 
moisture when at 1,000 pounds pressure 
and normal temperature, when it has ex- 
panded to more than eight times its volume, 
it can be only one-eighth saturated, and no 
water can possibly be deposited by it in ex- 
panding from 100 pounds downwards, and 
however low the temperature may fall, 
there can be no freezing up. 

I have said nothing in this article about 
reheating the air before using. It is not 
necessary a8 a preventive of freezing, but, 
rather, is valuable as a means of increasing 
the volume of the air and the available 
power at slight cost. 

—-- 
Machine Shop Milling Practice.—I\. 


By Horace L. ARNOLD. 








The Brown & Sharpe automatic gear cut 
ter is shown in Figs. 74 and 75, and made 
the following cut, to which I was eye- 
witness : in cutting a gear 3 diametral pitch, 
and 6 inch face, it cut several consecutive 
teeth without a pause at the rate of ‘i 
teeth per minute. This gear blank was 20 
inches diameter, to have 60 teeth, 6-inch 
face, and would have been cut inside of 30 
minutes; the actual time of cutting one 
tooth and returning ready to cut the next 
tooth was 28 seconds. The machine worked 
easily and with perfect quiet and steadiness; 
it was impossible to believe that the cutter 
was removing a section of cast-iron over ¢ 
of a square inch in area at the rate of about 
18 inches feed per minute. Although Brown 
& Sharpe do not recommend this unpre- 
cedented rate of feed for their gear tooth 
cutters (this cut was made with one of 
their regular stock cutters), the mill was 
not heated nor dulled by its work, and the 
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chips did not seem nearly so hot as would 
be supposed. No one had any explanation 
It had been 
reached by simply putting up the feed far 
beyond what any one supposed could possi- 


of ‘his performance to offer. 


bly be maintained. 

“ Except for the simple fact 

machine does do it, 
we ‘now such a rate 
of cutting is impos- 
sible,” said Mr. Viall, 
in commenting on 
this performance. 
“Had any one told 
us that anybody’s 
machine or anybody’s 
milis could make 
such & cut at such 
a rate, we would 
have been certain the 
statement could not 
be borne out by the 
facts.” 

This machine cut 
12 hard cast-iron = 
gears, 65 teeth, 3 i 
pitch, 213 inch pitch gb Sf 
diameter, 4$ inches “SY 
face, in less than 10 
hours, ranging from 
45 to 50 minutes 
time for each gear, 
including all putting 
in and taking out | 
of the machine. 
There was also a 
memorandum in the 
books of the foreman of gear 
cutters of cutting the teeth in a 
pair of steel gears, 8 diametral 
pitch, 213 inch pitch diameter, 
65 teeth, 44 inches face, feed 2 
inches, and revolutions 19 per 
minute, cutter flocded with best 
lard oi], the two gears being 
toothed in 7 hours, including all 
handling and setting. 

As will be seen from the en 
gravings, the large B. & S. auto- 
matic gear cutter offers a radical 
departure in outline from the 
long-established design of a rect- 
angular upright on which the gear 
blank carrying spindle is verti- 
cally adjustable, rising from a 
horizontal base, on top of which 
the cutter carrying spindle slides 
toand froin its work. Asshown, 
the base is very much increased, 
and is cast in one piece with the 
substantial upright, on one face 
of which the gear blank carrying 
spindle is located, and the space 
between the side webs of this 
vertical member is filled with 
wooden partitions so as to afford 
a convenient recep- 
tacle for the numer 
ous change gears 
used in the auto- 
matic tooth spacing 
and tool carriage 
driving action of this 


——e 


shine. Another 
substantial upright 
is adjustably secured 
to the horizontal 
part of the frame 110" 
and provided with 140 
a vertically adjust 
abie outboard sup- | 
p for the blank ~h 


carrying spindle; 

gives a rigidity 
of blank support not 15 
before had in ma- 
Chines of this type, 
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‘*clock-wheel machines,” and the blank 
support S is seated in alug cast solid 
with a substantial cross bar clamped to the 
main upright. The automatic movements 
of the machine are obtained by beautifully 
smooth and prompt working actions, and 
the fitting is, I need not say after the record 
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face mill, as is often the case with a cut of 
so great a section. It was aclean job out 
of the solid, and no part of the machine 
showed the slightest sign of overtaxing, or 
of working up to its capacity. Everything 
was smooth and easy, as if no work at all 
was being done. 
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Which is undoubtedly 
( f the most con- 
venient forms in 
Which a gear cutter 
Can be organized. 


‘he added horizontal base length is used 
ive a very long and low support to the 


t 
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spindle, which, with the 
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rt for the blank carrying spindle, 
es the machine tocut a series of blanks 
ice, quite in the manner of the old 
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This machine also offers a new variety of 
cutter spindle drive, in that itis neither a 
spur gear or worm gear, but a sptral drive 
with quick angles in both the driving and 
driven members. As shown in plan, Fig. 
78, the cutter drive consists of a driving 


of performance given, of the highest class. 

I omitted to state in speaking of the feat 
of cutting two 3-diametral pitch gear teeth, 
6 inches long, inside of one minute, that the 
cut was made through the solid; nota re-cut 
following a blanking cut with a square 


outboard 














are so clear that those 
them will have no difficulty in fully com- 
prehending the details and subtleties of 
construction therein exhibited. 

The Brown & Sharpe ‘patent relieved ” 
gear tooth mills are so widely known that 
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pulley on an axis parallel to that of the 
cutter spindle which carries a 15 tooth 45- 
degree angle spiral pinion driving a 30- 
tooth 45-degree angle gear on a shaft at 
right angles to the cutter spindle, 
carries a spiral pinion of 8 teeth 56}-degree 
driving a 48-tooth 333-degree angle 


which 


gear of 48 teeth on 
the cutter spindle. 
Perhaps the extreme 
smoothness of oper- 
ation secured by this 
unprecedented com- 
bination of a double 
set of quick angled 
teeth, is one impor- 
tant factor in the 
astonishing rapidity 
of cut in cast-fron 
which this machine 
can make. 

I think it only just 
to here mention the 
broad spirit of gener- 
ous bestowal of infor- 
mation which has 
always marked the 
policy of Brown & 
Sharpe management. 
It would be but nat- 
ural for constructors 
in any line who bad 
reached greatly supe- 
rior results through 
patient ex periment to 
retain the technical 
details of their con- 
struction for their own exclusive 
use as long as possible; and this 
double spiral cutter drive was 
not successfully installed at the 
first attempt; both that, and the 
No, 24 spiral drive, which I here 
show in detail in Figs. 78 and 
79, were the subjects of extended 
experiment, and involved some 
very discouraging events, before 
satisfactory angles and tooth 
shapes were developed. My re- 
quest for details of these two 
mechanisms was received with 
some surprise, itis true ; but after 
a consultation the blue prints 
were furnished, with an added 
card of the angles, as given in 
Big. 77. 

There is no question in my own 
mind in regard to the superior 
fitness of a spiral drive as com- 
pared with a spur gear drive for 
milling machine cutter spindles, 
and I do not think the cutting 
edges of mill teeth have nearly 
the endurance with the spur gear 
drive that they show with a spiral 
drive. 

In regard to the 

No. 24 cutter spindle 
drive, I can only say 
that I do not see how 

it is possible that 
such a small worm 
gear spindle driver 
should turn such a 
gang of mills as is 
shown in Fig. 60 
(page 5, June 28th 
issue), for an instant. 
That this drive does 
carry such cuts con- 
— stantly and easily I 
know to be true be- 
cause I have seen it. 

I have only to add 

that tool designers 

in general will un- 
doubtedly examine 
these reproductions 
of Brown & Sharpe 
drawings with care- 

ful interest. The 
drawings themselves 
who care to read 
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I need not mention them except to avoid a 
charge of inadvertence on my own part. 
The same result, a tooth which can be 
ground on the face without altering the 
profile of the cut produced, can be had in 
cutters of widely differing forms, some 
samples of which are shown in Fig. 76, and 
almost any form of cutter desired can be 
made with this patent relief. The vast 
advantage of being able to sharpen cutters 
without in any way altering the cut pro- 
duced by them is readily apparent. 
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Fourteen-inch Hendey-Norton Lathe. 





We give with this an illustration of a 
small size I[endey-Norton lathe, mounted 
in a pan in accordance with the practice 
first introduced in screw machine practice, 
but now being quite frequently employed 
for lathes. It is, of course, much neater 
and every way better than to have a box on 
the floor, especially where much oil is used 
in cutting operations. 

This lathe is intended especially for too! 
and other light, fine work, and when de- 
sired is fitted with draw chucks for the 
spindle, the same as are used on watch 
lathes. 

The other special features of the lathe 
are, of course, familiar to our readers, as 
they have been described in former 
issues. It will be noticed that it has, 
in addition to the permanently 
attached change gears, the new 
automatic carriage reverse stop, 
which operates in either direction. 

We give also a reproduction of 
a photograph of the taper attach- 
ment as now put onto these lathes. 
The attachment is carried on a 
bracket on the back of the lathe, 
and can be set and used anywhere 
in the length of the bed lathe. The 
handle and link are to bind the 
cross slide to the taper attach- 
ment, and thus overcome the trouble 
arising from the slack or lost motion 
in the screw and nut. The attach- 
ment is graduated to set either to 
degrees or parts of an inch. 

The lathes are made by the 
Hendey Machine Co., Torrington, 
Conn. 

a: 
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By James F. Hosparr. 





A small factory water-works, consisting 

of wind-mill pump, reservoir and distribu- 
ting system, gave excellent satisfac- 
tion for several months after being 
put into operation, and plenty of 
water could be had at all times 
until a breakdown of the wind- 
mill allowed the reservoir to become 
empty. Repairs were at once made, 
and water again supplied to the 
reservoir, but to the surprise of 
those dependent upon the system, 
no water could be obtained from 
the taps ordinarily used, but a full 
and continuous stream of water 
could be obtained from a tap locatéd 
in the cellar of the shop. 

The service taps were located 
about eight feet above the cellar 
taps, but by putting on a water 
line glass, attached to a cellar tap 
by a rubber tube, it was proved 
that the water rose Only about five 
or six feet, when, according to the 
height of water in reservoir, the 
water should have risen about eleven 
feet. Somewhere there was a loss 
of about six feet in head, between 
reservoir and service taps. After 0 
drawing water in the cellar, and 
carrying it upstairs for a period of 
six weeks, it was found that the 
water level was rising, and in eight weeks 
the water had risen to its old level, and 
flowed freely from the regular service 
taps S. 

At this time the wind-mill failed again, 
the reservoir became temporarily empty, 
and after filling again, the same old 





AMERICAN 


trouble commenced anew. But the eight 
weeks water carrying was discounted this 
time by attaching a force pump toa cellar 
tap, and forcing a barrel of water backwards 
through the pipe. And it cured the trouble 
proving that somewhere in the pipe 
air became bound upon refilling the reser- 
voir each time. 

It was determined to ascertain the cause 
of the trouble with this water system, but 
as it was back in the country, away from 
all engineering instruments, except a car- 
penter’s wooden level, just how to survey 
the pipe line and acquire data enough to 
plot its profile from, was quite a question. 
It was known that the pipe was buried toa 
uniform depth of three feet, and that was 
the extent of the available data, except size 
and length of the buried pipes. 

The making of a passably accurate plan 
and elevation of the pipe line having been 
determined upon, the securing of a level, 
and a transit, or their substitute, became 
the question of the hour. An instrument 


like that shown in Fig. 1 was constructed 
by the expenditure of five hours, and less 
than fifty cents for material, the carpenter’s 
level, before mentioned, being made the 
‘‘active principle” of the concern. 

The tripod of the writer’s photographic 
camera was next pressed into service. 


This 
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The wedges are shown in position just 
above the letters a and J, in Fig. 1. These 
wedges are for leveling the tripod head. 
The top and false top of tripod are shown 
at a and / respectively in Fig. 2, but the 
wedges are not shown. The screw hook 
seen in Fig. 8 can also be found in Fig. 1, 
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instrument. To thisend sights were rig seq, 
as shown by Figs. 5,6 and7. A plain bit 
of brass, or two pieces, were drilled anq 
slotted, as shown by Fig. 4, then bent jiorj. 
zontally in the middle, to a right angle, »ndg 
short bit of brass tube soldered on, ass) o> wy 
by the end elevation of Figs.5and7. Forthe 
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but there is a cord attached to the hook, 
and a heavy stone hung thereto, the object 
being to keep the false top and the tripod 
firmly in position, for upon the stability of 
this part of the apparatus depends the 
accuracy of the work performed by the 
instrument. 

A piece of emery cloth (sand paper will 





TAPER ATTACHMENT, 


tripod was made for a large camera, and 
originally had a triangular head, 10 inches 
on a side, but upon making a new head, the 
old solid form was dispensed with, and a 
head made like Fig. 2, also 10 inches on a 
side, but a frame, instead of a solid board. 


do) was glued on top of the false top (Fig. 
3), and a large drawing board laid thereon. 
With the carpenter’s level placed on top of 
the drawing board, the instrument was 
complete, and served to make a successful 
diagnosis of the diseased water supply sys- 

















A piece of board (pine) was sawed out the 
same size as the tripod head, and another 
bit of board nailed on, which would just fit 
snugly inside the frame. Fig. 3 shows the 
‘* false top,” and it also shows three grooves 
cut in the underside of the false top. Into 
these grooves wedges were snugly fitted. 
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tem. Lighting was done along one side, 
and on top of the level, but refraction, 
caused by the pouring of air currents over 
the edge of the level, caused so many possi- 
ble sources of error, or inaccuracy, that it 
was determined to fit up a level with sights, 
and keep it for special use asa part of the 


forward sight, ‘‘cross-hairs” were put into 
the tube, and knotted through holes dr. led 
in the four small screws shown, whic! in 
reality are not screws at all, but smooth 
round bits of brass shaped like scr:ws, 
The holes through which the cross-hairs are 
passed were drilled close to the edge of 
each screw, eccentric, in fact, so that by 
turning the screw blanks the ‘‘ hairs” imay 
be adjusted to the center of the tube. 

The rear sight is of the ‘‘ peep” variety 
(see Fig. 7). This sight is made exactly 
like the front sight, instead of having 
‘*cross-hairs” a bit of metal is soldered over 
the end of the tube, and a minute hole 
drilled as near the axis of the tube as possi- 
ble. A ‘‘straight edge,” shown at bottom 
of Fig. 5, was fastened (glued) to the level, 
and the business edge of this straight edge 
must come exactly perpendicular to the 
cross-hairs in the forward sight. If not 
quite in line, the adjusting screws soon 
brought things right. 

Fig. 6 shows the working of the adjust- 
ment screws, the flat head screws bear on 
the under side of the adjusting plate, and 
these screws are reached by putting a screw 
driver through the larger holes in the adjust- 
ing plate. The flat screw head bears ‘‘all 
around ” thescrew-driver hole, while the half- 
round screws serve to clamp the sights in 
place when adjusted to suit. In using this 
instrument in windy weather, I prefer to 
make the drawing board stay in place dur- 
ing use by putting a couple of weights on 
top of it, moving either weight as it got in 
the way of the carpenter’s level. 

To use this instrument upon the ‘pipe 
line,” a series of stakes were driven along 
on top of the pipe. All the stakes were 
placed acertain distance from each other, 
and in this case, the stakes were driven 
every two rods, as shown by the dots in 
Fig. 8. It is desired to locate these dots 
upon asheet of paper, in such a manner 
that their dfstances and angles will have 
been correctly ascertained and recorded. 

Two stakes were driven a certain meas- 
ured distance apart, and this distance, say, 
100, 200 or 500 feet, served as a ‘‘ base- 
line” upon which all subsequent operations 
were based. A similar base line, laid out 
to any convenient scale, was drawn upon 
paper, a sheet of which had been fastened 
upon the drawing board in the regulation 
way. 

The instrument, Fig. 1, was then “set 
up” at station a, and the correspon: 
ing point (a) on the paper on drawl 
board brought perpendicularly over t 
stake or hub driven into the ground. ‘0 
accurately bring a certain point on t 
paper, to the required position, is a ha 
job to do without the device shown by Fi 
9. This consists of the needle point ¢ pip: 
vertically in line with the plumb line. 
very elaborate tool may be made up for th! 
plumb-bob attachment, but it will answ: 
equally well, if made up, as in Fig. 9, 
bits of half-inch pine boards, glued ar 
nailed together as shown. 

In use, the point ¢ is placed upon t 
mark on drawing paper, a, and the boa 
moved until the plumb bob falls direct'y 
over the point taken on huborstake, Aft:r 
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thus locating point a, Fig. 8, the sighting 
jleve! was placed on the board, touching 
point «, and directed to a staff held vertic- 
ally upon point 4 at the other end of base 
live. In all sighting operations, the beveled 
side of level straight-edge, Fig. 5, is used 
to work from, the other side must not be 
uses 

Having drawn the base line a }, Fig. 8, 
the point 2 is directly located by laying off 
from « the length of the base line, or any 
con-enient length may be assumed, and 
scald afterwards. The sand or emery 
paper between drawing board and false top 
(b, Fig. 1), prevents the drawing board 
from shifting, but it is well to lay on the 
two weights mentioned, now that the in- 
strument has been adjusted to the base line. 
Keep the ‘‘leveledge” on point a, and 
successively sight the stakes on line of 
pipe, and draw lines 1, 2, 3, 4, etc., until 
all the stakes have been sighted. Occa- 
sional testing by sighting the base line, 
will prevent error from moving of the 
board. 

Having located all the stakes from station 
a, remove the instrument to ), locate point 
b, Fig. 10, over the corre- 
sponding point on base 
line, place level edge on 
line « }, and verify work 
by noting that the sights 





cover the staff when held re ae: 
on end of base line at a, 

proceed to sight all the 

stakes again, drawing the =p yr>~ 









lines shown in Fig. 10, 
superimposing these lines 
over those in Fig. 8, pro- 
ducing the network of lines 
seen in Fig. 11. Connect 
the intersections of the two 
sets of lines, as shown by the heavy line, 
and the latter represents the outline in- 
dicated by the range of stakes. Placing 
these an equal distance apart, serves as a 
constant check upon the drawing, for if 
the points 1, 2, 3, 4, etc., do not measure 
equidistant, some error exists which must 
be corrected at once. 

Leveling of the stakes was done at the 
same time the lines were drawn, the dis- 
tance on rod cut by horizontal cross-hair 
being taken off, and entered against the 
corresponding stake number. A few of 
the stakes around the summit of the reser- 
voir hill were too high to come within the 
sights of the instrument, these stations 
were taken from a new setting of the in- 
strument at two of the stakes already 
sighted. 

If a field, or some other figure than a 
simple line is to be plotted, a plan of it 
may be made directly in the field, by setting 
the instrument at each angle, and after 
adjusting the last forward line toa back 
sight, a new line may be sighted and drawn 
by passing a pencil along the ‘‘ level edge.” 
Only a chain to measure the distances, and 
a scale for taking them off against the 
“level edge,” is necessary, and the field is 
surveyed and plotted all at once. 

By the use of this simple instrument, 
built in a few hours’ time, the pipe line was 
surveyed, leveled and plotted, as shown in 
plan by Fig. 12, and in elevation by Fig. 
13. The plan view is of little value, except 
toshow the general location of the pipes, 
the stop valve, the angles, etc., sizes of 
pipe, which are 14 and 3 inch, respectively, 
an also to show a curiosity in the construc- 
tion of house cellars. The two circles in 
oblong at right of drawing, represent two 
cellars in the house served with water. 
These cellars have walls built up with a 
single course of brick, laid ‘‘ 4 inch wise ” 
for thickness of wall. The outside earth 
thus presses upon the outside of a true 
circle or cylinder, and helps to make an 
apparently frail 4-inch wall into a ‘‘retain- 
ing wall,” strong enough to hold many 
times the pressure ever put upon it. In 
construction, the pipe was driven from one 
cellar to the other, with little trouble, the 
cellars are about 12 feet in diameter. 

Returning to the water supply question, 
Fig. 13 shows that there is a high place at 
', higher than the opening of pipe into the 
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reservoir. At C there exists a low place, 
1} feet below the highest point, B, between 
(and outlet A. When the reservoir is 
empty, it is evident that the pipe between 
D and B will be full of water, also the 
pipe will be full from reservoir to F. From 
D to F, then, the main pipe 14 inches in 
diameter will be filled with air, which has 
no chance to escape in either direction, 
causing it to stay in the pipe, and make it 
‘‘air bound,” so to speak. 

Water drizzles over the high place at /’, 
and compresses the airin the pipe, gradu- 
ally filling it with water to the line H, 5 feet 
3 inches above cellar tap, and just level 
with the floor line; the water refused to rise 
higher than this point, because the pressure 
of the air compressed in the pipe between 
D and F was sufficient, acting upon the 
surface of water in the pipe above F' to so 
lower the water level there that no more 
water could run over the high part at F. 

As soon as the cellar tap was opened, the 
water at once issued full size of the opening, 
and continued to flow a full stream, because 
the drop in pressure caused by opening the 
pipe, removed the pressure on water level 
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above /’, and caused the water to flow. It 
seems, at first sight, as if the rush of water, 
when cellar tap was opened at A, would 
carry the air in the pipe along with the 
water and thus get rid of it. This might 
be the case (though somewhat doubtful) 
were the pipe at the lower end of the same 
diameter as at the upper end of the line. 

As seen in the plan, the main pipe only 
extends part way, provision having been 
made to take out branches to other houses 
to be erected in the future, therefore, the 
8-inch pipe could not reduce the compressed 
air pressure sufficient to allow a rush of 
water which would clear the pipe, hence the 
steady flow maintained at A, through full 
opening of the small pipe, by the ‘‘drizzling” 
over of water at /. 

The failure of water to rise to level with 
water in reservoir was then due to ‘‘ loss 
of head.” The pipe from / to F being 
filled with air, and occupying a vertical dis- 
tance of 4 feet 9 inches, robbed the service 
of just that amount of head, and being 
unable to raise the water in cellar end of 
pipe higher than the floor line, the usual 
service pipes were unable to deliver it. 
Hence the water-carrying and profanity on 
the part of the tenant during the period of 
eight weeks, required by the water supply 
to regain its usual head and level. 

The cause of this ‘‘ resumption of head ” 
was due to the absorption of air in the pipe 
by the water passing through it. A com- 
paratively small stream of water trickling 
down through the air confined in the pipe, 
had every opportunity to absorb to its full 
capacity, which it did, permitting the pipe 
to be gradually filled with water. 

The use of a force pump at A cured 
the trouble by filling the pipe with water 
by driving the air over the high place at /, 
and out into the reservoir; the air seal at 
that point, while impervious to the slight 
pressure of air in pipe due to head of water 
above F’, could not resist a force of several 
pounds per square inch applied by the force 
pump at A. 

A cure for the trouble is to vent the pipe 
at K; a pipe attached at this point and 
open to the atmosphere above the level of 
the water in the reservoir, will permit all 
the air to escape, but allow none of the 
water to get out. Prevention would have 
been better, and was very easy and simple 
in the beginning. All that is necessary 
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would have been to lower the pipe at 7 by 
digging the trench deep enough so there is 
a gradual descent of the pipe from the 
bottom of the reservoir, with no place in 
the pipe for air to become trapped. That 
remedy can be applied now by digging up 
the pipe from Z to the reservoir and lower- 
ing it toa regular grade. Tapping in an 
air vent at / is, however, the cheapest way 
out of the difficulty. 
pene ee 
Technical Terms—Driving Ropes. 








By W. H. Booru. 





The AMERICAN Macurnist of December 
21, 1893, contained an article by Mr. W. H. 
Harrison giving an account of his visit toa 
French naval vessel. I had a good laugh 
over this, the French translation of a donkey 
pump, ‘‘ pompe de petit cheval,” or ‘‘ pump 
of the little horse,” especially striking me 
as irresistably funny, and the same of the 
donkey boller, ‘‘ chaudiere de petit cheval” — 
boiler of the little horse. 

The origin of the use of the word donkey 
was, of course, a jest, having reference to 
the term horse-power ; the small pump en- 
gine being of less than one horse-power got 
called a donkey power, and the name stuck. 
I don’t know how it appears to the foreigner, 
but the translation into French is extremely 
comical and seems to argue a paucity of 
language in things mechanical. 

Curiously enough, large numbers of me- 
chanical terms all over Europe are English. 
The Portuguese have recently been worry- 
ing themselves to find a word to replace 
the English term tramway. Whatever be 
the faults of English nomenclature, a short 
and direct word is usually forthcoming ; the 
nearest resemblance to the French para- 
graph which does duty for ‘‘ locomotive,” 
namely, ‘‘ machine de vapeur de chemin de 
fer,” being the American expression for a 
‘‘ horse tramway,” viz., ‘‘ horse street rail- 
road,” which same is the only instance 
which occurs to me of Americans lapsing 
into the sin. The Germans are as bad as 
the French in their mechanical terms; at 
least so it has seemed to me lately when 
helping a translator of German technical 
publications. True, the Germans call a 
center punch ‘‘ korner,” or something simi- 
lar, which is commendable brevity, but as 
arule the names are as awkward as the 
manifolded metre rule. Then a boiler be- 
comes a ‘‘dampf-kettel,” and so on, all 
which reminds me of a Lancashire workman 
of my father’s who had been in Belgium 
and wound up his record of experiences, 
which had not impressed him favorably, 
with, ‘‘ besides, the fools, they call a hammer 
‘marteau.’” This was too much to be 
patiently endured. I believe it is still the 
case that the French have no standard of 
screw threads. Every firm hasits own. I 
remember in my young days that for tem- 
porary use in the erecting shop we had a 
lot of large bolts removed from old work 
which we had been called on to replace. 
These old bolts had every manner of thread 
on them, relics of a pre-Whitworthian age. 

It occurs to me that the difference between 
the English and American screw thread is 
an unfortunate fact. One of them ought to 
be changed. 

I have lately been helping a friend with 
some new rope gearing, and though familiar 
with this type of gearing my experience has 
chiefly been with examples having a rim 
velocity of 4,000 to 5,000 feet per minute. 
In my friend’s case the conditions are such 
that the velocity is limited to 2,000 feet, 
and yet for this apparently small speed the 
power per rope when worked at usual ten- 
sion allowance is fully three-fifths that of 
maximum velocity, which is about 5.000 
feet, beyond which the power very rapidly 
falls away by reasonof the rapid increase 
of the centrifugal tension. There is practi- 
cally no gain of power above 4,000 feet ve- 
locity. Though a high speed gives a good 
fly-wheel action it has come to be looked 
upon as a necessity for the ropes themselves, 
until at last people whose conditions are 
really well fitted for this mode of gearing 
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decline even to consider it because they 
cannot see their way to securing the neces- 
sary rim diameter to give the speed which 
they have been led to think essential. 
While, therefore, for economy in first cost 
of ropes I would not design for less than 
4,000 feet rope speed, if the conditions al- 
lowed of this, I would not refuse speeds of 
quite low velocity. With high speeds we 
can use fewer ropes and narrower rims, but 
if the low speed does call fora wider rim 
we must not forget that the pulley diam- 
eters are less, and they will both cost and 
weigh less, for the diameter decreases faster 
than the breadth increases. It is, indeed, 
open to doubt whether high rope speeds are 
not absolutely a mistake in many cases. 
They have at least not that absolute value 
which should give them aright to reject 
the system of rope-driving at low speeds. 

In a table before me, calculated on certain 
assumptions as to total allowable tension 
and slack side tension, the velocity of maxi- 
mum effort is 4,700 feet, and the power dif- 
fers less than 1 per cent. from that at 4,400 
and at 5,000 feet. Now, of these two veloci- 
ties of equal effect the ropes are bent some- 
where about 12 per cent. fewer times round 
the smaller pulleys at the lower speed than 
about the high speed pulleys, and it is the 
bending of ropes which destroys them. 

In my own tables, also calculated on as- 
sumed data, I find the maximum effort at 77 
feet per minute, starting on an assumption 
that the strength of a 13-inch diameter rope 
of cotton weighs .98 pound per foot and 
may be worked at 600 pounds tension. 
From this 600 pounds I take 10 per cent. 
for slack side tension, and from the remain- 
der I subtract the centrifugal stress. 

The residue is the working tension, and 
at 77 feet per second the product of this and 
the velocity is a maximum and gives 504 
horse-power per rope, which is less than 
some tables gtve which are based on a 
higher total rope stress. One table allows 
720 pounds per 1} rope, but takes away 20 
per cent. for slack side tension, and this 
gives a net-working tension a little higher 
than my allowance. 

In this matter, however, there may be, 
as in the speeds, a wide margin of varia- 
tion. 

Under favorable conditions the cost of 
ropes may come out as little as one cent per 
foot per year, while two cents per foot 
would begin to indicate something wrong. 
This applies to ropes of cotton; other materi- 
als of a fibrous nature being not now used 
in England for driving ropes, unless leather 
may be called a fibrous material. The so 
frequent employment of manila for driving 
ropes in America seems to me a curious use 
of a foreign material when a better native 
grown article is at hand. Manila hemp is 
too roughin fiber for use as a drive rope, for 
it works itself into dust internally. Here 
all our ropes are of American or Egyptian 
cotton, leather or wire ; comparatively few 
of hemp of any description being now used. 
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Train Motion and Resistance, 
Editor American Machinist : 

Referring to the criticism of my recent 
article on the above subject, by C. W. Mac 
Cord, Jr., in the October 11th issue of this 
paper, 1 would say that I have considered 
the tractive force of the locomotive to be 
the maximum pull that it could exert without 
slipping. 

I have made no statement or assumption 
regarding the velocity or mean effective 
pressure, my calculations being based on the 
forces acting at the rail. Using the above 
definition of the tractive power (which Mr. 
MacCord is pleased to call the adhesive power), 
one sees at once that it bears a definite ratio 
to the weight on the drivers, the values of 
which ratio under different conditions I have 
given in atable, and whatever power the 
locomotive might develop as a stationary 
engine, and which is correctly given by the 
formula quoted from Haswell and Meyer, 
the greatest tractive power which the loco- 
motive can exert onatrain is that above 
defined. 
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It should be the aim of a locomotive 
designer to so proportion the cylinders and 
weight on the drivers that the locomotive 
may be capable of exerting this power. 

Assuming that the locomotive is so pro- 
portioned, then the maximum velocity which 
the train can attain is given by formula (3) 
of my article. 

The ordinate of the velocity curve as the 
train moves from rest constantly approaches, 
but never reaches this maximum, so that a 
line drawn parallel to the axis of X, ata 
distance equal to the maximum velocity on 
the given scale, is an asymptote to the 
velocity curve, as shown in my drawings. 

Albion, Mich. R. E. Horton. 


Fly-wheel Accidents, 
Editor American Machinist : 

Mr. Wakeman’s remarks on this subject 
in your issue for December 21st, ’93, serve to 
direct attention to a species of disaster 
which unhappily threatens to become only 
too common unless engine builders and 
power users join hands to prevent it. The 
fact is worthy of note that of the many re- 
cent failures, by far the largest proportion 
appear to be of band wheels. In England 
large spur driving wheels occasionally fail, 
but it is not often that the main fly drums 
used for rope driving fail, although scores 
of them are running today at rim-speeds 
exceeding 5,000 feet per minute. 

That either the metal or the workmanship, 
in the case of the American wheels, are in- 
ferior to those of British construction can- 
not, I think, be advanced to account for 
these facts, and we must therefore look else- 
where for an explanation. 

This, I believe, will be found in the heav- 
fer rims usual in rope-driving wheels, and 
the greater rim stiffness due to the peculiar 
disposition of the metal therein. With 
comparatively light band wheels it is not 
difficult to see that the portions of the rim 
between the arms will bend outwards un- 
der centrifugal action much more easily 
than would the similarly placed segments 
of a rope wheel rim. Then, again, the 
metal used for fly-wheels is not, as a rule, 
of any too good a quality, and the presence 
of honey-combing and blow holes not infre- 
quently reduces the rim section to a very 
dangerous extent; but it is pretty clear that 
while the strength of the thin rim of a band 
wheel may in this way be seriously jeopard- 
ized—a defect of similar extent in the rim 
of a rope wheel will not affect it in any 
very great degree. It may, of course, be 
held that defects of this kind may be in 
proportion to the rim section, but while 
this may be true of band rims it will be seen 
that owing to the corrugations in the rope 
rims the metal is disposed in a manner cal- 
culated to reduce the risk of large blow 
holes to a very material extent. 

These considerations appear to me to 
point conclusively to the desirability of in- 
creasing the depth of the bent beam of which 
each rim segment may be said to consist. 
By the addition of internal flanges to the 
rims of large high-speeded wheel rims and 
the bestowal of a little more common 
sense upon the jointing of the rim and its 
connection with the arms—engine builders 
might unquestionably reduce the risk of 
failures of this description very matert- 
ally. 

But, so far as the power user is concerned, 
Iam afraid we have not much to hope for. 
The usual limit of circumferential speed— 
80 feet per second—corresponds to a stress 
of 668 pounds per square inch of rim sec- 
tion, and if the ultimate strength of the 
metal is taken at the low figure of 14,000 
pounds per square inch, we havea safety 
factor of over 20, which certainly appears 
sufficient to allow of a little ‘‘speeding up,” 
now in such general request. Having re- 
gard, however, to the risks and difficulties 
peculiar to such constructions, to the inde- 
terminable stresses set up due to cooling 
and to the treacherous nature of cast-iron 
generally—the prudent man will keep with- 
in the old-established speed limit and thus 
reserve a margin for contingencies which 
in the event of his engine racing may be 
sufficient to save his wheel from destruction. 
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The appended table may be of service to 
those who are desirous of ascertaining at a 
glance how these wheels stand with re- 
gard to the speed limit above referred to: 





| 
No. of revs. 


No. of revs. 

Diam. of | per mmute Diam. of | per minute 
wheel in = 80 ft.per wheel in &0 ft.per 
feet. sec., rim feet sec , rim 

speed. speed. 
6 255 21 73 
7 218 22 69 
8 191 23 66 
y 170 24 63 
10 153 25 61 
11 139 26 9 
12 127 27 i 
13 117 28 ) 
14 109 29 3 
15 102 30 1 
16 96 31 49 
17 90 82 48 
18 85 33 46 
19 &O 34 45 
24 16 35 14 

| 
M. E. 


The Engineerina Modern Naval Battle, 
Editor American Machinist : 

I send you the following clipping from 
the Army and Navy Journal of October 
13th, which is a magnificent and up to-date 
illustration of what may be required in 
war time from the engineers of naval ships. 
The only thing which I can see to.cast any 
doubt upon the truthfulness of the story is 
the name of his ship which he gives as the 
“Yang Wai,” which may be a reporter’s 
blunder. 

In London Hngineer, October 5th, the 
‘*Yang Wai” is stated to be a small vessel, 
which was destroyed while the ‘‘Ching 
Yuen” made her escape ‘“‘badly hulled.” 
The description given with a picture shows 
a ship with heavy guns forward and aft, 
with twin screws and a nominal speed of 18 
knots, which tallies well with the narrative; 
but the description is for the ‘‘Ching Yuen;” 
the London Engineer, however, says in 
one place that ‘‘there may be some confusion 
in the names,” which, I might remark, is 
only natural among the disciples of Con- 
fucius. The article in the Army and Navy 
Journal 1s as follows: 


Following is a graphic description of the 
great Japanese naval battle, given by a 
young Englishman who was supervising 
engineer on the Chinese cruiser ‘*Yang- 
Wal,” and who has come to the United 
States for treatment for injuries he received 
in the battle: 

The Chinese Admiral received word from 
Pekin, July 12tb, to watch the Japanese 
without making any aggressive move. The 
‘*Yang-Wai” was accordingly detailed to 
proceed to sea and keep an eye on the 
Japanese. 

She overtook the Japanese fleet eighty 
miles to the southward, passing through 
their lines in defiance of the Japanese Ad- 
miral’s orders to stay away, and making a 
spurt, led the Admiral’s flagship a swift 
race. When the rest of the fleet had been 
left out of sight in the distance, the ‘* Yang- 
Wai” suddenly turned and planted a 10} 
inch shell out of a 38-ton forward gun in 
the port bow of the '‘Metsuchima.” It tore 
an enormous hole in her upper deck and 
disabled three of her 8-inch guns. Passing 
the ‘‘Metsuchima” on the return tack her 
secondary battery was fired broadside into 
the Japanese vessel, and as she passed astern 
her 25 ton gun came to bear on the Japanese 
vessel’s after barbette. Several of the Jap- 
anese guns were disabled before she was 
able to return the fire. 

Some clever maneuvering followed and 
both vessels proceeded to pour broadside 
after broadside into each other. The battle 
lasted from 11.30 o'clock in the morning un- 
til 3 in the afternoon. After the ‘‘Yang- 
Wat” had been disabled, with the exception 
of the big gun forward, she managed to 
cripple her opponent by a shot which 
struck the conning tower of the Japanese 
vessel, kiliing the Japanese Admiral and 
several of his officers. This completely dis- 
abled the Japanese ship. 

Shortly after the ‘*Metsuchima” ceased 
firing, and while we were busy ascertaining 
the extent of our own injuries, we sighted 
the other Japanese vessels approaching and 
the ‘‘Yang-Wai’s” commander gave orders 
to make a run for it to Weipaiwei. 

The scene aboard the ‘* Yang Wai” after 
she had withdrawn from the unequal con- 
flict was simply hideous. There was but 
one gun left in fighting trim, and that being 
the big bow gun, it was useless in flight. 
The six Japanese warships pounded away 
at us as we ran, and we were devoutly 
thankful that our speed was great enough 
to soon get out of range. The ‘*Yang- Wai” 
was simply a floating wreck. Above the 
water-line everything was ruin. The pilot- 
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house, bridge, and conning tower had gone 
early in the fight ; the boats were shot into 
splinters, and the superstructure was in a 
hopeless, shapeless tangle. The funnel had 
been shot away to within four feet of the 
deck, and, as we were running under forced 
draught, we rigged a jury stack of sheet 
iron and canvas supported by a derrick. A 
hose was kept playing constantly on this 
makeshift funnel, to prevent it from taking 
fire or melting. 

The captain directed his crippled craft 
from a jury bridge of empty liquor casks 
and soap boxes, using a boat’s compass, as 
the binnacles had been shot away. The 
masts were gone, and the rudder, too, but 
steering with the twin screws was com- 
paratively easy. The ‘‘ Yang-Wai” had 
been in commission nine years, but we got 
twenty knots out of her, or two knots bet- 
ter than she did on her trial trip. 

The junior officer was sent down to take 
charge of the stokeholes, where naked 
coolies were shoveling coal for dear life. 
He had several cases of gin, which he gave 
to the sweating stokers as often as they 
asked for it. In one hand he held a thick 
club made of a section of thick rubber belt- 
ing, and whenever a man lagged he beat 
him with it until he picked up his shovel 
again. The draught that was produced 
was so fierce, that a continuous sheet of 
flame poured from the juryfunnel. Below, 
the cruiser was a huge butcher shop. Holes 
fourteen feet square yawned in her side, 
marking the place where the Japanese 
shells had entered. These war engines in 
bursting had blown the upper deck into 
fragments. On the main deck was the 
worst of all. It was simply a lake of blood 
fully an inch deep in the shallowest part. 
Writhing in this and floating in the deeper 
parts were heads, arms, and legs, with here 
and there the fragment of a man still alive 
tangled among the fragments of timber and 
steel torn from the cruiser’s sides and decks. 
There were only two white men aboard the 
cruiser, myself and the surgeon, a young 
Irishman named Kirk. . 

As soon as the vessel was out of danger 
from the shells of the Japanese gunboats, 
he and I, with a corps of the surgeon’s 
assistants, set about clearing up the terrible 
mess on the main deck. 

Wherever we found a man hopelessly 
wounded, the surgeon gave him instant 
relief from his agony. He carried an 
atomizer filled with prussic acid, and as 
soon as his hasty examination of a hopeless 
case was finished, he sprayed the poison 
into the man’s mouth and nostrils. The 
dying men craned their necks forward 
eagerly in their desire to escape from the 
torture they suffered. There were very few 
of the wounded who were not put out of 
their misery by the surgeon’s atomizer. 

One of the most distressing features of 
an engagement like this is the terrific noise 
aboard a modern man-of-war fairly in ac- 
tion. The ‘‘ Yang-Wai” fought all the 
time with one screw turning slowly, her 
fires raked clean, and the steam blowing off 
like the shrieking of a gale. The scream 
of the shells, the thud and the vibration as 
they struck the cruiser, the terrific roar as 
they burst, and the deafening noise and 
concussion of our own guns made it utterly 
impossible for anything else to be heard 
aboard the vessel. To my dying day I 
shall remember that July 12th, and, most 
of all, the horrible noise and the scene on 
the bloody main deck. We broke the 
record, I think, on our run to Shanghai, 
where we arrived at 4 o’clock on July 18th. 


It seems to me that this young man and 
his mates, and even the poor devils of cool- 
jes, did a great and noble work on that day, 
in bringing home the miserable wreck by 
superior steaming. By the English account 
there were five of the Japanese vessels that 
were far superior in nominal speed, yet by 
the liberal use of gin and belting, and sharp 
attention to his bearings, he outran them all. 

The jury (temporary) smoke pipe rigged 
up in that awful time is immense; it is in 
the old books as one of the resources in 
time of trouble, but I never heard before 
of its actual use. 

In our war of 1812 the captain of the 
‘*Constitution”’—I forget whether it was 
Hull or Bainbridge—acquired great praise 
for ‘‘ kedging”’ his ship up Boston bay dur- 
ing a calm, keeping out of gunshot of a 
superior British force, but that was noth- 
ing at all, not a man had been hurt, nor a 
rope yarn parted, 

We all hope that this young man’s name 
will come out, and having escaped Dr. 
Kirk and his little atomizer, that he will 
‘*seek the protection that the British Con- 
sul grants,” and finally return to old Eng- 
land in good condition, taking some of our 
Eastern cities on his way. 

Wixiram H. Harrison, 

Braintree, Mass. 
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English and American Patent Law, 
Editor American Machinist : 

That there is a difference between | ng- 
lish and American patent law is well kn: wn, 
but itis understood in a general way that 
this difference is one of fees, and of ¢ rg. 
tion, and, as a rule, no further inquiry jg 
perhaps made by the American patentes on 
obtaining an English patent. I do not 
myself know much of the patent law. of 
either country, that I should take it upon 
myself to write much about them, but think 
that one item may be specially drawn a‘ ‘en. 
tion to for the benefit of American paten‘eeg 
and that is in reference to the subject 
of claims. I am informed what amoun's in 
brief to the following: that you may make 
any number of ‘‘claims” in an Amer can 
patent, good or bad, and that all the bad 
claims may be simply ignored, and no harm 
is done to the validity of the patent. Now, 
in an English patent, if there is included 
among the ‘‘ claims” any claim that cannot 
be maintained then the whole patent is 
invalidated. There must be nothing in the 
‘*claims” which cannot be substantiate: as 
new, or the whole patent fails. Now, 
large numbers of American patents, when 
taken out in England, are simply the 
American patents transcribed. The whole 
of the wide claims of the American patent 
are included in the English patent, with the 
almost certain result that the patent is bad 
in England, and therefore valueless and 
disappointing. This is the fault of the 
agent who has the patent in hand, «nd 
American patentees ought to be careful 
to employ only agents who thoroughly 
know and appreciate this technical point, 
or they will be disappointed. There is a 
period during the taking of an English 
patent when a disclaimer may be put in 
amending the claim in respect of any item 
or items the sticking to which would in- 
validate the patent, and such disclaimers 
are frequently made. The rule may indeed 
be laid down that in America you may make 
your claim all embracing—in England it is 
safer to cut this down to the very narrowest 
limit, as it would be useless in a lawsuit to 
abandon any part of a claim once appear- 
ing in the final specification. Determine in 
fact what it is you have invented, claim 
this and stick to it, shearing off all ex- 
crescences as being so many knobs on which 
an opposing litigant could fasten to your 
discomfiture. Such at least is what I gather 
to be the kernel of the matter, and perhaps 
if not exactly correct in substance it is suffi- 
ciently correct to draw attention to a dif- 
ference that exists, and should be at least 
understood by a patentee, so that the Eng- 
lish specifications may be independently 
drafted from the American. 

A disclaimer is a costly thing to set about 
and so every care should be taken to avold 
the necessity for making this. 

W. H. Boor 


Cylinder Proportions for Compound 
Engines, 
Editor American Machinist : 

In reading various of the elaborate papers 
on engineering subjects that are submitted 
from time to time at the meetings of the 
scientific societies, one cannot but remark 
the want of familiarity of their authors, 
with the restrictions governing practical 
design. 

We are all familiar with the college prize 
set of ‘‘ working drawings,” and have 
learned to forgive their ambitious delines- 
tors, and the professors who inspected and 
made the awards; for the bolts located 
snugly in inaccessible pocketings, and other 
like trifling features of inconsistency, that 
are the markings of preoccupation, rather 
than of a vicious heart. 

But when our theoretical friends, ei” 
boldened by experiments made on 4’'s4 
college engines, deliberately attack cur 
triple expansion practice in the flank, ood 
lay down a set of preposterous proportiin 
that, they assert, will vastly decrease 
consumption of fuel, it is time for some 
to investigate, lest the God fearing pe! 
pushers of engineering establishments ¢ 
led from the straight and narrow path, anc 12 
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consequence suffer decapitation on ‘‘ steam 
trial day,” at the hands of an infuriated 
corporation. 

In your issue of September 6th is the 
reprint of a paper, in which cylinder ratios, 
cut offs, cushions, etc., are given for a 
triple engine, carrying 160 pounds absolute, 
and ‘ne cards are worked out, with all the 
jates: refinements of limiting temperatures, 
drop, etc. 

The author’s leading thought, when en 
gaged in the task of plotting the diagrams, 
jg no’ given, and, therefore, it is impossible 
tosay whether the receivers were considered 
as of infinite capacity, or whether the lately 
invented notion that each cylinder of a com- 
pound works like a simple engine between 
the same Hmits of pressure, held sway. 
The uniform back pressure in each cylinder 
calls for one of the two suppositions, and as 
neither will bear examination, the cards are 
simply makeshift contrivances, liable to 
mislead the inexperienced. 

In the accompanying diagrams, which 
represent the H. P. and upper portion of 
I. P. cards of the cylinder ratios given in 
the article referred to, the engine is sup- 
posed tandem—for simplicity—and a re- 
celver equal to the swept volume of H. P. 
cylinder is assumed. 

The H. P. clearence ‘is 5 per cent., and 
that of the I. P. is 43 per cent. 

Steam is admitted at 160 pounds absolute, 
and cutting off at C at 4; (as per scale of 
above referred to article) the pressure falls 
to D. 

At a drop of 10 pounds is required, and 
it becomes necessary to determine the re- 
ceiver pressure, at the instant before H. P. 
release, that will maintain the proper drop. 

Setting off O' W = H. P. receiver, WX 
=H. P. clearance, X Y =H. P. cylinder 
by the scale of volumes, and making e & = 
drop, a diagonal from Y through « gives 
ejas the additional volume into which the 
H. P. steam must expand to fall 10 pounds 
in pressure. 

But the expansion of the H. P. steam 
compresses the steam in the receiver, and 
such compression must raise the receiver 
pressure up to the desired point /, and, for 
simplicity, allowing the I. P. cushion to 
rise to the receiver pressure at the instant 


It .P. Cyt. I 
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points corresponding tothe points of volume, 
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and the pressure points being transferred 
horizontaliy to both the H P. and I P. pis- 
ton positions, corresponding to the giveu 
volume points, the steam lines / /, and/R 
are traced. 

The receiver pressure must be at a certain 
point g when the H. P. cushions in order 
that the H. P. exhaust will drop to the 
given value, as has been shown, and drawing 
qv S horizontal the intersection with the H P. 
cushion line fixes S as the cushion point. 

Since the H. P. steam line J FP will not 
strike S directly, the I. P. must cut off at 
such a point, as will allow the H. P. piston 
to bank up the steam in the receiver to the 
proper pressure when the piston reaches S. 

The point # must. therefore be located, 
and setting off O Z to the left (0 7 being 
the H. P. clearance), an expansion line 
drawn from S, with 7 as origin, S n as 
initial pressure line, and a vertical through 
Sas the line of initial volume, cuts / Rin 
Rk the desired point. [/ R and / / are first 
drawn indefinitely, as shown by the thin 
and dotted lines respectively, and such 
points as ?? and JZ are located by intersec- 
tions as required. | 

The I. P. must cut off when the H P. 
piston is at R, and Z is located by drawing 
a horizontal from F, or by making the 
volume J1 swept by the I. P. piston, bear 
its proper ratio to the volume swept by 
H. P. piston when at the point 7. 

The H. P. card is BC DI2&S, and the 
upper side of I. P. card is 72M; LM 
being an expansion line in I. P. cylinder 
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full up, the cards willbe B C D E F and 
D G@ H, and the fall of pressure D F will 
be—by scale—21 pounds, or 10 pounds less 
than in the first diagrams. 

Without entering into any guesswork 
calculations in regard to the temperature 
losses in either case, it is safe to assert that 
the cards without drop will give the best 
results, there being the gain due not only 
to the toe of the H. P. card, but also to the 
fact that there is not the loss that is occa- 
sioned by releasing the H. P. steam at a 
pressure Ul’ D, into a receiver of, here, 
equal volume, filled with steam at the much 
less pressure U 2. 

This loss due to change of state in a mass 
of steam, when mixed with vapor differing 
considerably in pressure, is one of the main 
reasons why practical designers cushion 
full, and eliminate drop, unless restricted 
by some consideration other than assumed 
rates of cylinder condensation. 

A rough approximation gives the size of 
receiver that will enable the I. P. to cut off 
at 2 (as called for in the original paper) as 
16.7 times the volume of H. P. cylinder, 
where 10 pounds drop is allowed. 

Piessure of other matters has prevented 
cards for the cylinders cross compounded 
from being drawn, but enough can be 
learned from those given to convince the 
uninitiated that points of cut off, etc., are 
not to be settled by any arbitrary ruling. 

Considerable food for reflection will be 
found in the diagrams, such as the equality 
of areas / EHD and F GD, etc., and 
pecullarities about the points J A. 

While remarkable economy of fuel due to 
decreasing the efficiency of steam may be 
recorded with the toy engines of college 
experimenters, the tests and log books of 
regular steamers will continue to sway the 
practice of the laboring designer for some 
time tocome. And it is violating no con- 
fidence to tell our friends of the technical 
laboratories that if they wish the products 
of their midnight toil over problems in 
steam engine economy to be treated with 
respect by those who are responsible for 
the proper workings of machinery of any 
sort of importance, they must first discard 
infinite receivers, 4x4’ cylinders, etc., and 
get right out into the open, with an engine 
of sufficient size to inspire confidence in 
other than students. 


Brooklyn, N. Y. Cuas. M. JONEs. 
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CYLINDER PROPORTION FOR COMPOUND ENGINES. 


before H. P. release, such I. P. cushion 
must also be compressed to the * point. 

The I. P. clearance being U 0’, the diag- 
onal l/k, cut bya vertical from j, gives 7 
a8 the pressure in receiver and I. P. clear- 
ance, which will rise to A oncommunication 
being opened between the cylinders. 

At the beginning of the back stroke the 
total volume in communication is Y U, and 
the pressure is Wk, and from / setting off 
to the left on the pressure line 7/7 the spaces 
Swept by the I. P. piston, and from the 
Points so located setting back the spaces 
Swept by the H. P. piston certain evlume 
ponts are found, the positions of which 
froin the initial line U’ ) measure the volume 
adved to the initial volume Y U by the mo 
thon of the pistons. 

‘lagonals drawn from Y to the volume 
its Cut the initial line U D at the pressyie 





alone, using 0’ as origin, and /¢and /1 
as the lines of initial pressure and volume 
respectively. 

In the original paper before referred to, 
great stress was laid upon the temperature 
limits, and the variation due to 10 pounds 
drop was advanced as about the proper 
amount, 

With the herein given receiver volume, 
the actual total fall scales 31 pounds from 
D to R, or 21 pounds over that due to the 
drop alone. 

Again, the actual proper cut-off in the 
I. P. cylinder with the given receiver is at 
LL, while the original article calls for the 
point x, which latter is an impossible con- 
dition, as is shown by the lines zy, yh, 17, 
and the diagonals Wz and ) D. 

If, instead of dropping, the I. P. cylinder 
takes steam at the D point, and cushions 





Some Points About Boring Mills 
Editor American Machinist: 

I am now running a 12 foot mill of the 
latest make, and as one who is in actual 
contact with the machine in question every 
day, I will make a few suggestions which 
may be taken for what they are worth. 

Where the work you bave varies much it 
becomes tiresome as well as a loss of time to 
put on an exceedingly tight belt every time 
you have to raise or lower the bridge. Why 
would it not be practicable to put a clutch 
in the driving gear and make one belt do the 
work? 

Another thing: All feed rods should be 
graduated. I marked mine myself, and it 
is quite a convenience, for I always know 
what cut I am carrying. The utility of 
this is so well-known that it is strange 
to me that it isnot more extensively done. 
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I had some work not. long ago, a descrip- 
tion of which may not be amiss. 

I had two drums 8 feet in diameter, 18 
inches face, flanged on to the sides, to be used 
on a hoisting engine for a mine shaft. 
These drums were to be grooved spirally for 
1} rope. The grooving was to be done on the 
mill. The utmost I could get in the way of 
feed was five-eighths of aninch. Now my 
feed rods were such that one turn means 
one quarter inch. I laid off my drum in 20 
parts with chalk marks, and every time one 
of these marks passed my tool I would give 
the feed rod one-quarter turn, not abruptly 
but with a gradual motion, feeding by 
hand. This gave me a screw of 1} pitch. 
It worked very satisfactorily but it was ex- 
ceedingly hard work. J. W. Mc. 


Vibrating Water Fall. 
Editor American Machinist : 

Regarding that vibrating sheet of water 
mentioned by Mr. Sangster in a recent issue, 
would say I have known of two such in- 
stances before. One of the dams was of the 
usual log construction, the other of solid 
masonry. The vibrations in each of these 
cases were felt a mile or more from dam, 
and loose doors and windows kept time. 
These dams were perfectly smooth and level 
on top, so the sheet of water was of uniform 
thickness throughout. I think these vibra- 
tions are almost sure to occur under such 
conditions. I cannot say what causes them, 
but they may be prevented by placing a few 
pins or pieces of driftwood on top of dam— 
anything to break the sheet. 

York, Neb. E. N. Evans. 











That Wonderful Cupola. 
Editor American Machinist : 

We are in possession of your number of 
27th September, and don’t comprehend your 
surprise at the performance of our cupola, 
this performance being neither wonderful 
nor uncommon in our country. 

It may be that our coke is different from 
yours, and if any fronfounder is desirous of 
ascertaining the sort of coke we use, he can 
see a sample of it at Messrs. Rogers, Brown 
& Co., Carrew Building, Cincinnati. 

The air pressure is 35 centimeters. 

Brussels, Belgium. H, BoLurNcKkx. 

a an =e 

Professor Van Dervoort, of the depart- 
ment of Mechanical Engineering, University 
of Illinois, writes us that the University 
starts out well this year in his department, 
with a gratifying increase of attendance. 
A new engineering building is nearing 
completion, which will cost $160,000, and 
to the equipment have been added during 
the past year a 30 inch by 30 inch Gray 
planer, No. 2 Brown & Sharpe universal 
grinding machine, No. 3 Brown & Sharpe 
plane milling machine, 27 inch by 12-foot 
F. E Reed Co. engine lathe, 20 inch Barnes 
combination drill press, Lodge & Davis 
sensitive drill press, besides emery grinders 
and other minor tools. 

—_———-- e@pe = ——— 

We have received from the H W. Johns 
Mfg. Co., 87 Maiden lane, New York, a 
pamphlet entitled, ‘‘Heating, Insulation and 
Fire Protection in Prominent Buildings.” 
The pamphlet, though it gives illustrations 
only of the buildings in which the H. W. 
Johns asbestos covering is used, yet in- 
cludes a large share of the most prominent 
buildings in the leading cities of the coun- 
try, and as it is beautifully illustrated and 
printed, it forms a very attractive publica- 
tion, and will-be found of interest to all who 
are interested in either steam plants or in 
architecture. It is sent free to any address 
upon application. 





> 

Mr. C. H. Norton, who has been one of 
the firm of the Leland, Faulconer & Norton 
Co., Detroit, Mich., has severed his connec- 
tion with that firm, and will hereafter de- 
vote his attention to a consulting business 
in mechanical engineering and to expert work 
in connection with patent causes at 12 Hodges 
Block. He will devote particular attention 
to special machinery and tools. His extend- 
ed experience as a designer of such ma- 
chinery well fits him to succeed in this line. 
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Special Announcements. 

te" Positively we will neither publish anything in 
our reading columns jor pay or in consideration of 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. 

per” Beery correspon de nt, in order to insure atten- 
tion, should give his full name and address, not jor 
publication, but as a guarantee of good faith. 

Sa We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 
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The Machinist in the Foundry. 

An engineer who devotes his attention 
mainly to and is especially interested in ma- 
chines for use in foundries was remarking 
the other day that he knew of a case where 
an establishment making large numbers of 
steam-pipe elbows had built a special ma- 
chine at a cost of about $4,000 for tapping 
these elbows, the saving effected by the ma- 
chine as compared with their older meth- 
ods being only a few cents on the hun- 
dred elbows; yet it was all they expected, 
and was enough to warrant the expense of 
the machine. 

The manager of the same establishment 
was shown, conclusively, that by the adop- 
tion of a certain molding machine for mak- 
ing these same elbows the cost of their pro- 
duction could be reduced, as compared with 
his present methods, considerably more than 
50 per cent. The machine was not ordered, 
and our friend looks upon this asa typical 
illustration of the peculiar difficulties which 
lie in the pathof the man who attempts to 
do missionary work in the foundry. Here 
was a concern willing to make close figures 
on the possible saving by the use of a ma- 
chine to be set up and used in their ma- 
chine shop, and to be guided by the results 
shown by the figures even though the mar- 
gin was very small; yet when the same con- 
cern came to consider a machine of much 
greater economic potentiality for their 
foundry, figures showing a very large mar- 
gin, failed to impress them sufficiently to 
influence their decision in favor of the 
machine. 

This and many other similar instances 
are probably due mainly to the fact that 
successful manufacturers have been edu- 
cated up tothe point of taking every possible 
advantage, and introducing every possible 
improvement in machine-shop and kindred 
operations, while in the foundry they have 
so long been accustomed to letting things 
go in the old way that the mere introduction 
and use of an improved machine or method 
that, were it in the machine shop, would be 
taken asa matter of course, is here looked 
upon as revolutionary, and, in fact, so much 
of a departure from the beaten path as to 
make it seem like a leap in the dark. 

No doubt the fact that improved machines 
which are to be used in machine shops will 
be under the care of, if not operated by ma- 
chinists, skilled in such matters and inter- 
ested in their success, while in the foundry 
it is usually different, undoubtedly has 
much to do with the matter, and in many 
instances this feature of the case is of con- 
siderable importance. 

Nevertheless, nothing seems more certain 
than that foundry work is tobe greatly im- 
proved within the next few years, and in 
no way more than by the increased use of 
machinery for doing that large proportion 
of work which is scarcely more than a repe- 
tition of the same cycles of movements and 
operations from morning until night, and 
from Monday until Saturday—work which 
any intelligent man can quickly learn to do, 
and which no molder, worthy of the name, 
ought willingly to work at. 

It is almost needless to point out that the 
manufacturer whose foundry work is 
adapted to it and who admits the machinist 
and his methods into the foundry first, and 
before it becomes the universal practice, 
will reap the largest rewards of his enter- 
prise, and if he wants to be fully abreast of 
the procession he will be very cautious 
about concluding for himself what is and 
what is not suitable work to be done upon 
machines. Rapid advances are being made 
along this line, and unless a foundryman 
has fully investigated the matter, and is sure 
about it, he had better look into it. There 
are some difficulties in the way, perhaps, 
but so there are in the way of about every- 
thing that is at all worth doing, and what 
is work, after all, but simply a continual 
overeoming of difficulties of one sort or 
another. The machinist has invaded the 


foundry and will remain there, not to do the 
work which requires the skilled and highly- 
trained molder—work which requires the 
exercise of the_real art of the molder—but 
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to do all that large class of work which is 
small enough and made in sufficiently large 
numbers to make it worth while to put in 
and operate machines 
ji <i eg ccs 
Newcomen’s Engine. 

The picture we published last week—a 
reproduction of a photograph of an engine 
made by Newcomen, will naturally be found 
quite interesting to all who are in the least 
interested in mechanics, and especially in the 
steam engine, and it is interesting to think, 
as we look at this picture, what it represents 
in steam engine development, built as it was 
by a man who, though he was the first to 
build practical working steam engines, and 
undoubtedly deserves much more credit for 
his work in their development than he com- 
monly receives, yet knew nothing of using 
steam on both sides of the piston, used the 
cylinder as the condenser, injecting water 
directly into it, operated the valves by hand, 
and applied the engines to pumping only 
(knowing nothing of changing the recipro- 
cating motion to rotary motion except by 
the indirect method of pumping water into 
the buckets of an overshot wheel), used no 
governor, knew nothing of working steam 
expansively, and used steam at so low a 
pressure as often to be below that of the 
atmosphere, so that, it is said, his boilers 
were frequently operated with the manhole 
plates off. 

It was an engine of Newcomen’s make, 
and probably one very much like the one 
shown in the engraving, that the boy 
Humphrey Potter, who, in 1713, was em- 
ployed to run it, compelled to do its own 
valve-opening and shutting by the simple 
expedient of attaching strings to the walking 
beam. 

Watt’s inventions, though of the utmost 
importance, and founded upon what was 
probably the first scientific study of the 
properties of steam and its use in engines, 
were yet based entirely upon Newcomen’s 
practical working engine, which had been 
used for many years in pumping water from 
mines ; and, while it is true that Newcomen’s 
engine could never have come into very ex- 
tended use, chiefly on account of its waste- 
ful working, it is also true that Watt might 
never have done anything at all with en- 
gines if it had been necessary for him to be- 
gin where Newcomen did, instead of where 
Newcomen, who died about 1813, left off. 

Though James Watt may properly be 
called the father of the modern steam engine, 
and of the science of steam engineering, 
Newcomen was, in a broader sense, the 
father of the steam engine; for he it was 
who first made it a practical working ma- 
chine, and it is to be hoped that a way will 
be found to preserve this example of his 
work, which, though it may seem to us so 
crude, was yet the creation of a genius of a 
high order, and represents achievements the 
value of which can never be even approxi- 
mately guessed at. 








<> —_—__—_ 


As our readers know, it is not our custom 
to refer to advertisements in our columns, 
but we make an exception to one appear- 
ing on page 15 of this issue in which 
our infant contemporary, Machinery, puts 
up its little fists at us and says we have 
‘damned it with faint praise.” If it will 
open its little eyes real wide, it will see 
that there was no praise, either faint or 
strong, in what we said of it; the chief 
reason for this absence of the usual com- 
plimentary welcome being that all its con- 
tents appeared bodily and entire in the 
Journal of Railway Appliances about the 
same time ; the contents of one journal con- 
stituting the entire contents of the other, 
and we hardly knew ‘‘ which was which,” 
or where our praise should be bestowed. 
Our young friend intimates that we are real 
mean because we did not refer to its cheap 
price (50 cents a year, or 5 cents a number) 
and to the fact that it has a nice new over- 
coat printed in three colors; but, bless its 
little heart, it must learn not to put much 
stress upon ita clothes, because, it is so 
easy for other papers to get overcoats 
with four colors, if they want them, and as 
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to cheapness, which is the quality oy 
friend puts special stress upon, and particy. 
larly plumes itself upon, why, the reg} 
interesting comparison to make is bei weep 
this journal at 6 cents a copy and Mav’ | ey, 
at 5 cents, only we did not like to say g9 
right out in meetin’, because, as Mr Par. 
tington said, ‘‘ comparisons are odorow;.” 

——__ + oe 

Literary Notes 





A DICTIONARY OF ELECTRICAL Wo oprps 
TERMS AND PHRASES. By Edwin J. He vston’ 
A. M., Ph. D.. Emeritus Professor of »:turgj 
Philosophy and Physical Geography int}. Cen. 
tral Higb School of Philadelphia: Prof rof 
Physicsin the Franklin Institute of Pennsy \ ania: 
Electrician of the International Electric chi. 
bition, ete. 


Third edition. With append 

This dictionary of electrical science \: the 
latest and best that has appeared, an: wil] 
justly be ranked among the standard \ orks, 
The scholarly nature of the work, its con 
ciseness and completeness, give sufticient 
evidence that it was carried out by one wel] 
qualified for the task. This edition con. 
tains an addition of about 20 per cent. of 
matter to the previous issue, includin:: the 
new electrical words and terms which have 
been introduced during the last two years, 
and also the work of the World’s Fair | nter. 
national Electrical Congress, and of the Com. 
mittee on Units and Standards of the A meri. 
can Institute of Electrical Engineers, brixuging 
the work down to the year 1894. 

Its 667 double-column octavo pages con. 
tain upward of 6,000 distinct words, terms 
or phrases, and 582 illustrations. The scheme 
of the treatment is as follows: First, the 
words, terms and phrases, which are set In 
bold-face type, are invariably followed bya 
short, concise definition, giving the sense in 
which they are correctly employed ; second, 
a general statement of the principles of elec. 
trical science follows, on which the definition 
is founded ; third, when, from the complex. 
ity of the apparatus or from other considera- 
tions, it has been thought desirable to do so, 
an illustration or diagram of the apparatus 
is given; fourth, to facilitate study, an 
elaborate system of cross-references has been 
adopted, so that it is easy to find the defini- 
tions, as the words and synonyms are readily 
detected and traced. 

It will be noticed that the second item of 
the plan makes the dictionary approach to 
some extent the nature of an encyclopedia. 
It differs, however, from an encylopedia in 
its scope, as well as in the fact that its 
definitions in all cages are concise. 

The expert and those engaged in the elec- 
trical industries will find this work to bea 
valuable and exceedingly useful one, and 
the fact that so many of the definitions are 
new, and are not to be found elsewhere in 
any form, renders the work almost indis- 
pensable to students of general electricity 
and electrical engineering. The clearness, 
elaborate and popular treatment of terms, 
etc., will be appreciated by those who have 
had no training at all in electricity, or who 
are novices in the art, and by all who are in 
any way interested in this science. It is 
published by the W. J. Johnston Company, 
253 Broadway, New York. Price, $5 
_——___~.@>e—_—_— 


The Inventive Age, of Washington, is at 
present making a special feature of the ex- 
posure of the fraudulent methods of certain 
patent agents and patent brokers. It is 4 
useful work and ought to do good, but, 
after all, is it not possible to boil the matter 
all down into the simpie, common sense 
business rule never to pay money to strat 
gers without having in hand a return for it 
or making a rigid and thorough examination 
of standing, reliability, etc ? 

——— 

The latest candidate for public favor io 
the form of a technical journal is called 
‘**Modern Progress.” Itis published at '“rle, 

?a., by the Modern Progress Co., and n0 
announcement is made as to the perscunel, 
either of the company or of its editorial 
corps. It devotes its attention main'y t 
machinery matters, chiefly local. 
——_-a>e—_—__— 


Chief Engineer Melville, in his re ently 
published report, says that the U. 8. Navy 





now possesses several vessels that have 20 


equals in fighting and maneuvering ): We! 
speed and endurance. 
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Questions of general interest relating to subjects dis- 
cusse: in our columns will receive attention in this 


depar' ment. The writer's name and address should 
alw recompany the question. Neither correct initials 
nor lation will be published when there is a request to 
that ect. If questions are enclosed with a business 
comn nication, they should be written on a separate 
shee 





(500) X. Y¥., ——, Pa., asks: What is 
considered to be the average cost per horse 
power per hour of producing steam from 
coal in Philadelphia or New York? A.— 
See answer to Question 374 in our issue of 
August 9th, current volume. 


(501) B. W. 8., Detroit, asks: Will you 
kindly inform me whether or not it would 
be safe to pass a tube heated to 100° F. 
through a tank of gasoline, providing it 
was submerged ; would it assist to vapor- 
jze the gasoline? A.—So far as we are 
aware it would be safe to pass such a tube 
through a tank of gasoline, and then heat it 
to the temperature named, and it would 
undoubtedly cause a more rapid vaporiza- 
tion of the oil. All such operations with 
such a volatile oil must, of course, be con- 
ducted carefully and absolutely controlled 
so faras possible. 2. Ihave a number of 
cylinders to bore of cast-iron four inches in 
diameter. What form ef reamer will give 
the best results for these? A.—Much will 
depend upon the character of the machine 
in which the reaming is to be done, but or- 
dinarily the usual form of reamer would be 
entirely satisfactory, only it would be best 
usually to make the body of the reamer 
either of soft steel or cast-iron and insert the 
blades in suitably formed grooves. It will 
be better also if the spacing of these grooves 
is made somewhat irregular. 


(502) J. V., Hartford, Conn., writes: 
Piease give me an easy and reliable formula 
for computing the indicated horse- power of 
a proposed simple, compound, and triple 
expansion engine. A.—See answer to Ques- 
tion 496 in our issue of October 25th, cur- 
rent volume. 2. Please give me an easy 
way for finding approximately: the mean 
effective pressures in the different cylinders. 
A—In case of any multiple-stage engine, 
where the power is divided equally amongst 
the cylinders, the mean effective press 
ures are found by the following formule : 


P, ; p 
f V 
L P. area 
P; yx 
N I. P. area 
P, Py L. P area 


NV H. P. area 


In which » = equivalent mean effective 
pressure, that is the pressure that would 
be required if the work of all the cylinders 
were to be done in the low-pressure cylinder; 
V = number of cylinders, P:; = mean 
effective pressure in the low-pressure cyl- 
inder, Pj; = mean effective pressure in the 
intermediate cylinder, P, = mean effective 
pressure in the high-pressure cylinder, and 
L. P., I. P., H. P., denote respectively the 
low pressure, intermediate, and high-press- 
ure cylinders. 


(503) R. W. R., Brooklyn, N. Y., writes: 
We have a beam engine with a cylinder 28 
inches diameter, and 6 feet stroke, working 
with a steam pressure of 50 pounds per 
square inch, cutting off at 45 feet of the 
stroke, and running at the rate of 25 revolu- 
tions per minute. It is now proposed to 
use a surface condenser having 750 square 
feet cooling surface; the temperature of the 
circulating water is 70 degrees. It is also 
proposed to use a combined air and circula- 
ting pump, the diameter of the steam cylin- 
deris 14 inches; that of the water cylinder 
14 inches, and that of the air cylinder 16 
inches; all have a stroke of 18 inches. Is the 
amount of cooling surface large enough, and 
are the pumps large enough? A.—The in- 
dicated horse-power of this engine (condens- 
ing) is 820; for sucha high terminal pressure 
as in this engine we prefer three square 
fect of cooling surface per indicated horse- 
power; hence the total heating surface 
should be 820 X 3 = 960 square feet, but 
with pumps of the size given, which are too 
large for the purpose, a sufficient quantity 
of cooling water can be circulated for main- 
taining the required temperature in the con- 
(denser with a cooling surface of 750 square 
fer To do so will, of course, necessitate 
an extra expenditure of power. The capaci- 
ty of a double-acting circulating pump, 
and also that of the air pump, is found by 
the following formula: 


Capacity In cubic inches = 
Indicated horse- power 


x 150, 
Revolutions per minute 
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(504) W. H., Erle, Pa., writes: I wish 
to make a surface plate about 12 by 24 
inches, and would like to know the best 
form of plate, and the method of producing 
a true surface. A.—One of the difficulties 
to contend with is the tendency of the plate 
to deflect. In order to provide against this 
deflection, the plate is made to rest upon 
three bearing points which are cast to the 
ribs, these prevent the plate from rocking, 
even when it stands on an uneven surface, 
and whatever sag or deflection the plate 
may have will always be in the same direc 
tion, and may therefore be allowed for in 
the truing process. In some formsof plates 
there are two long ribs and a number of 
cross ribs cast to the back of the plate. 
The long ribs are placed as near as possible 
in the line of the strain between the three 
bearing points, and the cross ribs are placed 
at equal distances apart. The thickness of 
the ribs should be equal to that of the plate, 
so that changes in temperature will cause 
the plate to expand or contractequally. In 
other forms of plates, the ribs are placed 
lengthwise, crosswise, and diagonally, all 
of uniform and equal depth. To obtain an 
original true plate, it is necessary to make 
three. These are made as true ascan be 
done by good planers and extreme care. The 
best plate of the three is selected and used as 
a test plate, to which the remaining two are 
fitted ; the latter are then tested with each 
other, and any error existing between these 
two is proof of a want of truth of the first 
or test plate. The usual method of pro- 
ducing true plane surfaces is to finish it 
with a scraper; but it is claimed that filing 
and polishing isan improvement on scrap- 
ing. For further particulars we have to 
refer youto Appleton’s ‘‘Cyclopedia of Ap- 
plied Mechanics.” 


(505) A. B., So. Meriden, Conn., writes : 
I would like to have a rule for computing 
the flow of water through a nozzle (not a 
ring nozzle). For instance, how many 
gallons of water will be discharged through 
a nozzle 1} inch diameter under 60 pounds 
pressure? I would like a rule that will 
apply to all diameters and pressures. A.— 
The discharge depends much on the form of 
nozzle. If the nozzle is cylindrical, and of 
a length at least equal to 24 times the diam- 
eter, the discharge in cubic feet per second 
is found by the following formula : 

815 xX 8.02 x AX Vk, (1) 
in which 4 = the pressure head in feet at 
the nozzle, and A = the inner cross sec- 
tional area of the nozzle in square feet. 
When the pressure is given as in your ex- 
ample, multiply the pressure per square 
inch by 2.304, the result will be the head in 
feet. For conical diverging nozzles, whose 
lengths are about three times the smallest 
diameter, the following formula is used : 


eX 802K 4x V/h, (2) 
in which A = area in feet of the smaller 
opening, and ¢ is a coefficient of discharge 
and depending on the angle of convergence, 
that is, the angle between the sides of the 


cone. The value of c may be taken from 
the following table : 

Angleof / . ? PrP meaner 
convergence:s > 1 ° ow 1h 

c= .895 930 938 946 

Angle of ) nates rer 

convergence:f 19° 30 80 eo 
c= .924 R95 847 


From these formulz you can readily com- 
pute the discharge of the nozzle given in 
your example. Of course, the above for- 
mule apply only to the discharge into air, 
and not against any other pressure. 


(506) S. A. B., Philadelphia, Pa., writes: 
Please state what power a 30-inch water 
wheel will develop; the water pressure is 
150 pounds per square inch, jet $ inch 
diameter. Also give the number of revolu- 
tions per minute of the wheel. A.—The 
horse-power and number of revolutions are 
found in the following manner: 1. To find 
the head due to the pressure. Multiply the 
given pressure per square inch by 2.304; 
hence 

head = 150 x 2.304 = 345.6 feet. 
2. To find the velocity in feet per second due 
to the head. Multiply the square root of the 
head by 8.02; hence 
8.02 4/ 345.6 8.02 x 
148.37 feet per second. 
3. To find the discharge in cubic feet per 
minute. Multiply the velocity as found 
above by the area of the jet in square inches 
by 12 inches and by 60 seconds; divide the 
product by 1,728. This gives us, 
148.37 « .1968 x 12 
1,728 
= 12.14 cubic feet per 


velocity = 18.5 


Discharge = x 60 


148.37 K .1963 x 5 
12 
minute. Ina Pelton wheel the revolutions 
are based upon the peripheral velocity of 
the wheel being one-half of the spouting 
velocity of the water. Adopting this basis, 
we have, 4 To find the number of revolu- 
tions of the wheel per minute. Multiply 
the velocity in feet per second by 12 inches, 
by 60 seconds, and by .5 ; divide the prod- 
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uct by the circumference of the wheel in 
inches. This gives us, 
148.387 x 12 x 60 K .5 _ 
80 X 3 1416 


566.7 per minute. 5. To find the theoretical 
horse power. Multiply the head by the 
discharge, and by the weight of water per 
cubic foot; divide the product By 33,000, 
hence, we have 


Theoretical H. P. = 


Revolutions = 


_ 8456 x 12.14 x 62.5 
33 UUU 


When properly proportioned as to 
size of jet, etc., 85 per cent. of the theo- 
retical horse-power is obtained, giving 7.95 
x .85 = 676 horse-power. In this case, 
however, it seems to us that 85 per cent. 
must not be expected as the size of jet is 
very small compared with the diameter of 
the wheel. For a 30-inch wheel it would 
ordinarily be about 14 inches, so that a} inch 
jet would have to overcome an undue 
amount of resistance. With a 12-inch wheel 
the same horse power would be obtained, 
while the revolutions would be 1,425 per 
minute. This wheel would be more suit- 
able for the jet. For the above method of 
solution of the problem we are indebted 
to Mr. W. Cox. 


(507) A. B., Allfance, O., writes: Please 
give the simplest method for obtaining the 
proper section of I-beams for the mast and 
jib of a crane, as per accompanying sketch. 
Kindly state itin the simplest form. A.— 
The dangerous section of the jib is at A, and 
the greatest stress in the I-beam occurs when 
the load is at 2, in this particular case. We 
shall assume that the whole load is concen- 
trated on the point 2, in other words, we 
shall neglect the distance between the cen- 
ters of the wheels of the carriage ; this will 
simplify the problem. The jib is made up 
of two beams supporting 10 tons, hence each 
beam will support 5 tons. We now con- 
sider that we have to deal with one beam 8 
feet long fixed at one end and supporting a 
load of 5 tons at the other end. The first 
step is to find the bending moment which is 
obtained by multiplying the length in inches 
by the load, hence we have 96 x 5 = 480 
inch-tons for the bending moment. The 
strength of beams is computed by the 
formula 


= 7 95 


M=a SX! (1) 
c 

in which / = the bending moment, as 
found above; S = stress per square inch on 
the fibers most remote from the neutral sur- 
face, for which we shall take a value of 
12,000 pounds, or 6 tons; c = distance in 
inches from the neutral surface to the most 
remote fibers ; for symmetrical sections the 
distance « is always equal to 4} depth of 
beam; / = moment of inertia about the 
neutral axis perpendicular totheweb. From 
formula (1) we obtain 

_ uM (2) 

¢ S 
The value of M we have found to be 480, 
and for S we have taken 6 tons, hence 


_ = 
c 6 
i 6 
nm 
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zg | — 
* 2 Beams A . 2 
{ z ae ae | 





v 
| 10 Tons 
Ameriwan Machinist 


2 Beams 





| 

| | 

; 

yy 8 D 


In all pocket-books showing the sections of 
beams furnished by manufacturers of iron 
beams, etc. (which, of course, you must 
have in order to make a selection), you will 


find the value of given. Hence all 
there is to dois to look for the number 80 in 
one of these books, and if the exact number 
cannot be found, take the next higher num- 
ber, and this will give you at once the 
dimensions of cross-section of the suitable I- 
beam. The nearest higher number which 
we can find in a book before us is 83.4, 
which calls for an I-beam 15 inches deep 
with flanges 5.45 inches wide. To find the 
size of the I beams in the mast, we must 
find the force acting ina horizontal direction 
at the bottom of the mast. This is found as 
follows: Multiply the load by the length 
of the jib, and divide the product by the 
height of the mast, the result will be the 
force acting at the bottom in a horizontal 
direction. Hence we have 


10 x 25 _ g 98 tons, 
30 
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The mast consists of two I-beams, hence 
each one will resist a horizontal force of 


a 416 tons. We may now assume 
that we have to deal with a beam whose 
length isequalto C D = 16 feet, fixed at 
one end and loaded at the other. Reducing 
this length to inches, we have for the bend- 
ing moment, 
M = 4.16 x 192 = 798 72 inch tons. 

Applying formula (2), we have 

' re 798 72 


c S 


= 133 12 


The nearest number in manufacturers’ 
tables is 144.9, which calls for an I-beam 20 
inches deep with flanges 7 inches wide. 
This gives a beam a little larger than is 
required to resist the transverse force, but 
this excess will make allowance for the 
vertical pressure due to the weight of the 
crane and load which these beams have to 
resist. It should be remarked that since c 
and / are usually taken in inches, we must 
also take the length of the beam in inches 
when its bending moment isto be computed. 
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Notes on Relative Tests for Cast-iron 


and Methods of Testing. 





By Tuomas D. West. 


lished in September 20th issue, will say 
that Iam pleased to learn he is interested 
in the establishment of a reliable system of 
tests for cast-iron, and I welcome any criti- 
cism that can in any way assist in the 
achievement of such an end. 

EXPANSION OF CAST IRON. 

The first point Mr. Cairns takes up is the 
question of expansion at the moment of 
solidification. Here he argues that the 
formation of Mr, Keep’s gate would prevent 
such expansion. 

One might as well argue that water could 
be so formed as to make it impossible to 
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expand when freezing. It makes no differ- 
ence of what form or how a casting is 
gated, if the metal expands at the moment 
of solidification in a large body it will do so 
in a small one, the only difference being 
that in the small body its effect is tu bave 
its expansion act more quickly and in 
unison throughout the body of the test bar, 
and hence cause the greatest effect. The 
smaller a test bar the more pronounced the 
evil. 

To prove to Mr. Cairns his error in agsert- 
ing that a half-inch test bar will not expand, 
I would ask him to use a device as illus- 
trated by Fig. 26, where the bar was. in ex- 
periments I made, gated just as Keep’s 
half inch square test bars are. I also tried 
with this device half inch test bars without 
gates, pouring them in ‘‘open sand” or 
without a cope, and cannot say I found 
much difference in their expansion; if any 
difference the one with the gates showed 
the most. /J/ is an iron block fitting tightly 
against the closed end of the flask. B is 
an iron block fitted loosely into the hole 
in the open end of the flask as shown. JD is 
an arm of which there are two, one being 
attached to each side of the flask through 
which the pin A is inserted to give a fulcrum 
for the indicator arm / to revolve on as 
the half inch square bar expands. 

The measurements given show the exact 
length of the two arms which I used to 
make the experiment. The dotted line of 
the indicator arm shows what the arm 
moves at the time of expansion, and which 
measured about one-half inch, sometimes 
going over this mark, and sometimes a 
little under it, thus disproving Mr. Cairns’ 
logic based upon his hypothesis that a half- 
inch test bar is not able to expand when it 
has two branch gates which divide it into 
three bodies. Why he deems it necessary 
to cast test bars between rigid yokes so as 
to conform with general practice in the 
casting of molds, he has failed to explain. 





OBTAINING KNOWLEDGE OF CHILL, 


The next point we find Mr. Cairns con- 
demning as useless, is my plan for obtaining 
the chill of an iron, and which calls for the 
test bar and its chill remaining in contact 
until both are cold to handle. He claims 
this is contrary to every-day practice, and 
says ‘‘that in the system of tests originated 
by Mr. Keep the chill is taken in the natural 
way, and is an exact indication of what the 
chill of the iron would be in chilled rolls, 
roller shells, cams, stamp shoes, crusher 
jaws and head shears, car wheels, etc. It 
will be evident therefore that for practical 
purposes Mr. West’s ideas on chilling are 
not deserving of serious consideration.” 

To commence with, I will say tbat for 
such work as above described, and, in fact, 
any work that requires to be chilled, Keep’s 
system cannot give an ‘‘exact indication” 
of chill, from the simple fact that a car 
wheel, chilled roll, or any of the above 
castings, which he says it is such a perfect 
test for giving the ‘‘exact indication” of 
the depth of a chill, would be white or 
chilled equal to the whole length of the 
half-inch test bar, and if it was a hundred 
feet long instead of one, it would be the 
same thing. 

I did not assert that the size of a bar 
which I recommend for relative tests is 
a fit size to obtain the chill of such work 
as he claims Keep’s test bar will give an 
‘exact indication” of, and yet it is con- 
siderably larger in area than Keep’s test 
bar. For such casting as he refers to, I 
advised a block to obtain a knowledge of 
the iron’s chill, as spoken of in the article 
he criticised. 

There are numerous elements which affect 
the depth of chill in a casting other than 
that of the chilling qualities of the iron 
used, and which make it impracticable to 
say just what the depth of a chill in a cast- 
ing will be from the depth of chill in a test 
bar or block; my methods being no excep- 
tion to this rule. All we can do with a 
test bar or block is to get a relative knowl- 
edge of the natural chilling qualities of an 
iron, and the depth the same may chill ina 
casting is dependent upon many other 
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things than the iron used, and to illustrate 
this point I will now state some prin- 
ciples. 

First—Any casting will show a deeper 
chill by remaining in contact with its chill 
until cold, than if the union of the casting 
and chill evere broken before the former 
had cooled down to a black heat. 

Second—Different degrees in fluidity of 
molten metal poured into test bars means 
that a hot-poured bar will remain longer in 
contact with Keep’s system of chill than a 
dull-poured bar, for as soon as the molten 
metal has solidified it then commences to 
contract, and hence it must be plain that 
any one same grade of iron if pulled away 
quicker from a chill at one time than an- 
other will give a different thickness of 
chill, and hence be deceptive in giving any 
‘‘exact indication” of the true natural 
chilling qualities of the iron. 

Third—The least difference in the grade 
of an iron causes a variation in its contrac- 
tion, thereby causing one quality of an 
iron to pull away from a chill more than 
another, and hence causing erratic thick- 
nesses of chill to falsely indicate the natural 
qualities of the iron. 

Fourth—The thickness of a ‘‘chill” used 
affects the depth of the chill in the cast- 
ing. 
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TESTING CAST-IRON. 


Fifth—The thickness of a casting affects 
the depth of a chill. 

Sixth— Degrees in fluidity affect chilling. 
A hot iron will chill deeper than a dull 
iron, 

Above we have six factors which have to 
a more or less degree an influence in causing 
depth of chill in castings. Now let us 
analyze the practicability of a test bar giv- 
ing an exact indication of what the chill will 
be in any of the above castings which Mr. 
Cairns has cited. Let us for illustration 
take a chill roll foundry. Any one that 
ever saw such a shop knows that all sizes 
are generally made in them, and the one 
ladle will often be used to pour at the same 
time a pit containing different diameters of 
rolls with their respective different thick- 
nesses of chill. Mr. Cairns would say that 
a test bar would ‘‘indicate exactly” what 
will be the depth of the chill in all the dif- 
ferent sizes of rolls. I have shown by the 
above that conditions have an effect in regu- 
lating the depth of a chill in castings, and 
that it is impossible for any one to tell what 
the exact chill wili be in a casting by means 
of a chill test unless he has had considerable 
experience with the special casting and 
takes into consideration all conditions. 

The only thing that the furnace, or the 
foundry for that matter, can give from a 
chill test is a knowledge of the relative 
natural chilling qualities of an iron, if some 
one correct chilling method has been used. 
This knowledge obtained, I then must, from 
experience with the work I would cast, draw 
my own deductions as to what depth of 
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chill I might expect in the castings. To do 
this I must consider the thickness of my 
castings in connection with the thickness of 
the chill; also whether the casting is one to 
remain in contact with its chill or pull 
away from it; also the fluidity of the metal 
with which a casting is poured. 

Mr. Cairns claims something for Keep’s 
chill test that is not practical and which I 
do not ‘claim for mine. I did not say my 
chill test would tell the depth a casting 
would chill, or even indicate what it would 
do. My article said ‘‘referring back to the 
question of chilling, it cannot but be readily 
seen that as arranged by this system the 
test bar and the chill must remain in close 
contact until removed by hand, hence truly 
recording the full chilling qualities of the 
iron.” Take note it is the iron I talk about 
that is to be used in the castings, not the 
castings themselves. It is the natural qual- 
ities of an iron we require knowledge of, 
not the castings, for when they are com- 
pleted it is beyond our control to change 
results. When we know the natural chill- 
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ing qualities of an iron and the conditions to 
which it will be subjected in the mold, we 
are then in a position to arrange mixtures 
to obtain the results desired. It is the natu- 
ral chill, natural strength and natural con- 
traction we want knowledge of notwith- 
standing what Mr. Cairns says on these 
points to the contrary at the close of his 
article. 

I wish, at this juncture, to call attention 
to a point which I have lately discovered as 
very important in considering the depth of 
an iron’s chill taken by means of a test bar 
or block. It is a point which I claim annuls 
all past records or statistics which have 
been in any wise compiled from deductions 
taken from the depth of a chill, and I must 
say that this discovery has surprised me by 
the sensitive and pronounced manner in 
which it asserts itself in giving evidence of 
being affected by the degree of fluidity at 
which a test bar is poured. In experiments 
with iron poured ‘‘hot” and ‘‘dull” I can 
make the thickness of chill as much again 
in one case as in the other. Take, for in- 
stance, two test bars and pour one hot so 
that the fron will run up in the fluidity 
strips about six inches high and then cool 
the iron so as it will only run up about an 
inch, it will be found upon breaking the 
bars to test the chill that the hot poured bar 
will have chilled about as much again as the 
dull-poured one. I have not accepted this 
principle as a fact from a test or two but 
have made many to fully assure myself 
that the principle was correct. I would like 
to ask Mr. Cairns, with the evidence of this 
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fact, if I am not justified in questioning the 
conclusions and records Mr. Keep has com. 
piled chiefly from depth of chill in a half. 
inch test bar, especially so when he jag 
neglected making any note or records of the 
fluidity of the metal with which he poured 
his test bars. 

I will close this question with the foll w-. 
ing tables showing the difference in chil! by 
reason of ‘‘hot” and ‘‘dull” poured fron, 
It will be noticed that the fluidity of ‘he 
hottest poured bar in the first table was ‘ut 
4 inches, and the dullest one 1 inch, a cif. 
ference of 3 inches, but this was sufficient 
to make a difference in the chill of five 
sixty-fourths of an inch, and this was the 
same iron poured out of the same laile, 
From astudy of the chemical analysis of 
the following table it will be seen that ‘he 
silicon was reduced and the sulphur ‘n- 
creased in the heat, a point which I have 
called attention to in other papers, showing 
that in remelting iron we decrease silicon 
and increase sulphur. This point is well 
known to manufacturers of Bessemer ste, 
In Fig. 28 A shows the fracture of the hot- 
poured bar, and 7? the fracture of the du! 
poured one from which a better realization 
can be received of the effects different 
degrees of fluidity can cause in giving 
different depths of chill from the same iron 
poured out of the same ladle and which is 
forcibly shown by the annexed tables. 

In the table (page 11) we find a difference 
of .032 inch in the chill of the two 4-inch bars 
which were poured out of the same hand 
ladle holding about 15 pounds of met 
The first bar was poured as soon as tlie 
metal was carried to the ‘‘ floor,” and the 
second bar three minutes later. Here we 
find there is a difference in chill of .032 due 
to difference in fluidity of metal, or in rough 
figures ;'5 inch, as seen at Vand S, Fig. 28. 
I state the time between the pourings to 
give an idea of how long the metal was 
held. The fluidity strips are the practical 
guide to go by. Of what use is time in 
regulating or asserting the fluidity of irons 
between two foundries, or one heat from 
another? The iron in no two foundries is 
of the same fluidity, or for that matter the 
same foundry will seldom have two days’ 
run in succession alike, and where one shop 
could only hold its metal for four minutes, 
another might doso for ten. There is no 
guide to register the fluidity of molten 
metal better than fluidity strips attached to 
test bars, as advocated by the writer. Fo 
scientific research and regulating mixtures 
by physical tests, it is essential for fluidity 
strips to be attached to test bars, where one 
desires to obtain true knowledge of irons o1 
mixtures. I have shown that degrees in 
fluidity affect the depth of chill, also that it 
is incorrect for a test bar to pull away from 
its chill when contracting. This latter evil 
only the more aggravates the one caused 
by different degrees in fluidity, as both 
elements are effective in causing erratic 
depths of chill, so that Keep’s system is ir 
double error in its chilling arrangement, 
and when he ignores, as he does, the ques 
tion of recording fluidity at the moment 
test bars are poured, I could not accept any 
tests he has recorded in his experiments as t 
the chemical and physical properties of 
iron. I could have shown a much mor 
radical difference in the chill obtained from 
the same ladle by different degrees o! 
fluidity, and would here say that in one cas: 
I found with the same fron in pouring tw 
bars that the dull-poured one had a chill of 
Ay inch, the hot-poured one } inch, a diffe: 
ence of ,'; inch. 

For any that desire to test the question « 
degrees of fluidity causing different thick 
nesses in chill, in 4 Inch square test bars, 
have presented the plan I used in my ex 
perimenting with a 4-inch square test bar 
and which is as seen at Fig. 29. In usin; 
this device to get two test bars, I molded 
two separate patterns, as shown, in a flask 
large enough to admit the patterns, Fig 
29, having 4 inches of space between them 
so that the gas from the first poured on: 
could not affect the other bar. The flask 
were leveled so as to afford like conditions 
for the running of the metal into the fluidity 





~~ OB oO Gs — mm 


eo «Ss S&S as Se 






re 
ym 


St 





NoveMBER 1, 1894 


strips. For chills at the ends of the test 
bars I used pieces of 4-inch square wrought- 
jron rods, cut toa length of 2 inches, and 
joosely set them against the ends of the 
pattern when molded. Should any one 
desire to cast two bars at the same time in 
one flask, they would simply require, of 
curse, one gate, and it in the middle, leav- 
ing the fluidity strips on the outside of each 
bar. 
FORM AND SIZE OF TEST BARS. 

We next find Mr. Cairns presenting a 
theory on the form and size of test bar 
which I claim the best for obtaining the 
relative strength of cast-iron, and says it 
may possibly be good for roll or sash 
weights, but, as far as he knows, is not 
applicable to anything else. This looks 
like a desire to dispute for argument’s sake. 
I am striving only to arrive at the truth. 
For the past four months I have been col- 
lecting a large series of test bars compris- 
ing 4 inch square, 1 inch square, and 14 
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block we would require the test bar to be 
the same thickness, let it be from one foot 
up to six feet high. All castings are not 
cast on their side, and as far as the crystal- 
lization which he writes about as occurring 
in castings cast on end, if it takes place at 
all, it does so to a greater or less degree in 
most every casting made, but I fail to per- 
ceive anything to affect results in his 
crystallization theory. The moment a cast- 
ing commences to be thicker than a piece of 
tissue paper it is increasing its height, and 
as far as his crystallization theory goes, all 
castings can be said to be cast on end. 
Then, again, by his logic, the principle of 
casting any gun, cylinder or roll, etc., on 
end is wrong, for if we want to get the 
greatest strength in them his crystallization 
theory would assert they should be cast 
flat. 


GAUGE TO REGULATE RAMMING, 


We now come to the question of hardness 
in ramming. The principle which I ad- 


TABLE I. 


Puysicat Test oF ‘“*HeEAT” TAKEN OCTOBER 2, 1894. 


MICROMETER MEASUREMENTS. 


0. sical , mi % Strength, Diameter A.ea of Strength 
t Fluidity. Shrink- . — ; —— broke in Chill of Test) Test Bar. pecSq In. 
Test age. , ‘ Lbs. Bar. Sq. Ins. in Lbs. 
1 4" 30 156’ .120"’ 1,505 172’ 1.130 1.0028 1,501 
) ‘a 16 . 156” 110” 1,500 094’ EE ha 9799 1,531 
COMMON MEASUREMENT. 
1 4’ 30 4? ea’ 1,505 a3’ 1g" 
0 1 16 Be” wx’ 1.500 aa. 1,3,’ 
Signature of Tester, THOS. D WEST. 
ANALYSIS OF PIG-IRON CHARGED. ANALYSIS OF TEST BARS. 
Silicon. Sulphur. Silicon. Sulphur. 
1 46 039 1.26 O72 
-@ 
TABLE ITI. 
PuysicaL Test oF Two HALF-INCH SQUARE TEsT BARS CAST OCTOBER 4, 1894. 
No. of Test. Fluidity. Deflection. Strength in Lbs. Chiil. 
1 1%” 190" 300 048 
2 8” ' 190’ 290 080 
Signature of Tester, THOS. D. WEST. 
ANALYSIS OF PIG-IRON CHARGED. ANALYSIS OF TEST BARS. 
Silicon. Sulphur. Siicon. Sulphur. 
1.82 .035 1.67 056 


inches round bars in the rough and the 
same diameter in turned bars, from promi- 
nent makers of stove plate, light and heavy 
machinery, gear wheels, car wheels, chill 
rolls, gun metal and sash weight irons, and 
on the 24th of this month Mr. O. T. Stantial, 
Chairman of Testing Committee for the 
Western Foundrymen’s Association, of 
which committee I am a member, will pre- 
sent a report of these tests, and I claim the 
same will prove the impracticability of 
using $-inch square test bars as a relative 
test for cast iron. 


CASTING TEST BARS AND CRYSTALLIZATION 
OF IRON, 


Mr. Cairns says, ‘‘ the fact that the round 
bar is cast on end condemns it,” ‘‘as there 
would be a greater crystallization of the 
iron in its center than there would be in a 
square bar of equal cross section.” I would 
say this is not borne out by my experience, 
nor by the points which I here bring forth 
as to specific gravity, breaking of test bars, 
ind the general practice of casting rolls, 

uns, cylinders and all such work on end in 

rder to get the best strength. 

From Mr. Cairns’ remarks we would infer 
that all castings, as they grow thicker than 

piece of stove plate, could be cited as being 

ast on their side, and hence a test bar cast 
mn end could not be a criterion to go by, and 
e says, ‘‘therefore we want the strength of 

e iron as we use it.” By this logic the 


ilf-inch square test bar would only be of 
se for castings that might be one-half inch 
‘hick, and if we desired a test for a die 


vanced is one by which the degree of hard- 
ness can be systematized by measurement, 
and a little practice would soon cause a 
sameness in the diameter of the test bars, 
and hence, in a sense, give a gauge to guide 
the ramming, which in Keep’s system is 
only to be told by the iron flying out of the 
gate towards the roof or by blow holes in 
the test bars when they are broken ; hence 
often involving much loss of time and labor. 
You might say such results would soon 
teach the molder to ram the right degree 
of hardness. I admit this, but I prefer my 
plan, by which, in gaining the experience 
to ram proper!y, the workman does not pro- 
duce useless test bars by reason of blow 
holes in a test bar which, when cast flat, are 
often found big enough to almost look 
through them. The uncertainty of obtain- 
ing perfect solid test bars when cast flat can 
be vouched for by any one that has had ex- 
perience in testing Mr. Cairns says his 
experience in testing square bars cast on 
end has been that the bar will break usually 
past the center towards the end cast up. I 
never experienced such an effect with round 
bars, and since reading Mr. Cairns’ criticism 
I have experimented with round bars cast 
flat as well as on end to ascertain their 
difference, if any, in breaking at or away 
from the point on which the load is applied. 
I am inclined to think Mr. Cairns has drawn 
too strongly upon his imagination, for with 
about 20 bars cast flat and 20 bars cast on 
end within the last six days, I have failed 
to find any such results as he describes, and 
if there were any of the bars cast on end 


that did break other than at the point of 
load, it was more on the side of the load in 
the end of the bar cast down, or partly the 
reverse of what is ascribed by Mr. Cairns, 
and in reality I cannot say I found any 
difference beeween the bars cast flat and 
those cast on end in that respect. It may 
be, if Mr. Cairns will abolish the square bar, 
a form that cannot but have more internal 
strains within its body than a round bar, he 
will find the same results. 


TURNED TEST BARS. 


As Mr. Cairns seems to be ignorant of the 
fact that some engineers demand tests with 
turned bars, I will simply say I have de- 
signed my system so as to be applicable for 
such work, as well as tests with rough bars. 
There are engineers and men in the employ 
of our Government and in private positions 
that often exact and will not accept any- 
thing other than turned or planed test bars, 
and, again, some desire such bars to accom- 
pany atest of rough test bars. With my 
method all such requirements can be filled, 
and, so far as I can see, they cannot be with 
Mr. Keep’s system. 


MEASURING CONTRACTION, 


We now come to the part in which Mr. 
Cairns condemns my method for measuring 
contraction. His objections being chiefly 
to its measuring in the three or four places 
of decimals. I designed this system so that 
those accustomed to close work in record- 
ing results could do so, but as Mr. Cairns 
shows a8 practical tendency in desiring com- 
mon shop practice, it affords me pleasure 
to relieve his mind as to the necessity of his 
using three or four places of decimals. 
Most every one knows what a common six- 
inch rule is, and the cut, Fig. 30, will 
explain how one can readily and practically 
apply common rule measurement to my 
system if they so desire, and not only can 
the contraction be measured by the same 
means, but also the diameter of a test bar 
in the twinkling of an eye. 


POURING CHILLED TEST BARS, 


Mr. Cairns says, ‘‘any one acquainted 
with chilling an iron can see that the 
method of obtaining the chill by Mr. West 
is defective.” Then, again, he says, ‘‘ the 
iron passing through the chill at the bottom 
will wash out and prevent chilling at this 
point until the mold is full.” If this was 
true or applicable to my method of chilling 
test bars, it would be impossible to make 
chill rolls, and I hardly believe Mr. Cairns 
would say that such work cannot be made. 
As a demonstration on this point, I will ask 
any one to pour some test bars wholly from 
the bottom, as shown by my plans in the 
AMERICAN Macarnist of August 380, 1894, 
and then pour some wholly from the top by 
dropping the metal, as illustrated by my 
plans for casting single test bars or double 
ones from the top. 

These two forms of gating and pouring 
are radical extremes. If the bottom pour- 
ing cuts the chill out, as Mr. Cairns says it 
will do, then the top pouring should afford 
an opportunity, or cause the test bar to be 
most all chill, but the facts in the case are 
that, instead of there being any such results, 
I can say from experiments which I have 
tried since reading Mr. Cairns’ letter, that 
if any difference, with my first experiments 
the bottom poured bars would show a little 
the greatest chill, and which I accounted 
for by the fact that we poured the bottom 
gated test bar first, which, of course, means 
it would receive the hottest metal, and 
hence conform with the facts proven by 
this paper that hot metal will chill deeper 
than dull, and hence give us just reason in 
expecting a little more chill in the bottom 
poured bar than the top one, and with a few 
experiments which I tried by reversing the 
plan of pouring, or rather, casting, the top- 
poured bars first I cannot say that there 
was any difference when the fluidity of the 
metals are alike. 


TESTING AND MEASURING SHRINKAGE, 


Before answering Mr. Cairns on the ques- 
tion of shrinkage, I desire to compliment 
him, as far as my knowledge goes, on his 
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being the second writer to correctly apply 
the terms ‘‘shrinkage” and ‘‘ contraction,” 
and if my plan for obtaining a record of 
shrinkage achieves no end other than to 
cause writers to apply these terms correctly, 
I will feel some good has been done on this 
point. I regret experience with my plan 
of recording shrinkage does not accord with 
Mr. Cairns’ hypothesis on the subject, in 
which he says, ‘‘ it will always show more 
shrinkage than is present in the iron.” I 
also regret to say that I consider this feat- 
ure a failure, in the sense of always show- 
ing that fron shrinks, for with soft iron one 
will often find an expansion instead of a 
shrinkage; then, again, a few moments 
after the bars are poured, what shrinkage 
may have taken place will often be par- 
tially filled up by reason of expansion, the 
metal oozing out, and often filling the first 
cavity, or forming a little ball, as shown by 
7 in Fig. 27, and in soft grades of iron, 
unless poured very hot, the chances are 
that little shrinkage will be visible, but 
with iron that really possesses excessive 
shrinkage, if the test bars are poured fairly 
hot, the same will be demonstrated so as to 
be truly recorded, and hence warn the 
founder of injury which he may expect if 
he does arrange for good ‘‘ feeding heads” 
and ‘'feeding.’”’ Mr. Cairns states that ‘‘ the 
cavities in the ends of the test bars can be 
made larger or smaller, according to the 
manner in which the iron is poured into 
them.” This statement is correct, but with 
a little judgment and experience a man will 
soon attain high perfection in truly record- 
ing shrinkage, if there is such an element 
existing to any serious degree in the iron, 
Sea ee 
The Manufacture of Steel Tapes. 





Whilst the knowledgs of the main proc- 
esses in connection with the manufacture 
of steel tapes is regarded as a trade secret, 
the following particulars, which are of a 
general character, will be of interest: After 
the rolled ribbons have been tempered and 
ground, in quantities of from one to two 
dozen at atime, they are laid upon an iron 
table 50 feet long, which has a standard on 
each side. The standards are of government 
length at 62° Fahr. The ribbons, placed 
on this table in lines parallel to the stand- 
ards, are made fast at one end, and a strain 
of 12 pounds under a spring balance is ap- 
plied at the other. They are then printed 
with a wash or varnish not affected by acid, 
and then etched ina diluted nitric acid bath 
—the graduation being covered by the wax 
is left in the original surface of the tape.— 
The Practical Engineer. 

ees 
No More Croaking. 





A society among merchants and traders 
out West has been formed, in which the 
members agree that they will not hold con- 
versation about hard times, dull trade, small 
orders, slow collections, low prices of wheat, 
etc. The idea is an excellent one.—Hard- 
ware, 

Sate giaee ae 

The striking clothing workers of Boston, 
and possibly other friends in New York, are 
contemplating a scheme that, on the face of 
it, always looks promising, but that has 
failed time and again. The scheme is a 
gigantic co-operative plan of manufacturing 
clothing that will dispense with what are 
called middlemen, who, it is claimed, absorb 
too great a share of the profits. In other 
words, the workers claim that the profits of 
the middlemen belong to them. Now, it is 
a fact that is well known by all observing 
people that under present conditions it is 
necessary to have salesmen as well as build- 
ers. This class—the sellers—the distributors, 
cannot be dispensed with so long as present 
conditions prevail, and such conditions do 
not seem likely to be made different, not at 
least for some years to come. 

Still every such venture always carries 
with it a good deal of interest. In the end, 
if it is a better plan than the present one, it 
will work good. 

There is in this no intention to prejudice 
the efforts of the striking clothing makers. 
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Just like all other cases of the kind, there 
will be interest in the outcome. There is 
much more in the matter of making and 
distributing than is understood. 
~~ 
It is said that a noticeable feature of the 
‘last few months is the extent to which the 
band re-saw is taking the place of the circu- 
lar re-saw. With the ribbon blade there is, 
it is claimed, less friction and no heat, and 
consequently more and better work is turned 
out. 








eT tail 





In our remarks about ‘‘ Long vs. Short 
Connections to Indicators” last week, we, 
writing from memory, did our contempo- 
rary, Povrer, an injustice in saying that it 
had computed clearance at 10 per cent. in- 
stead of ;'; per cent. We should have said 
that the argument was based on the as- 
sumption that the clearance was 4 per cent., 
the real clearance being about ;4; of one per 
cent. The error is only one of degree, 
however, and does not affect the principle 
involved. 

a 

Ulrich Eberhardt, Jr., and Miss Emelene 
N. Eberhardt, of Newark, N. J., have re- 
cently returned home from a three-months 
tour through the principal cities of Europe. 
They report having been received in a very 
generous and hospitable manner by the 
leading tool builders of Scotland, England, 
Switzerland and Germany, the trip having 
been made for the continuance and promo- 
tion of the foreign business in the well- 
known Gould & Eberhardt automatic ma- 
. chine tools. 





—_——_ - ape — wie 

Dr. Thurston, whose work in relation to 
the steam engine is practically never ceas- 
ing, sends us, with compliments, a reprint 


of an article published in the Journal of 


the Franklin Institute in August, 1894. 
Weare not certain how this may be obtained, 
but a letter inclosing a stamp for return 
postage will bring a reply, no doubt, from 
Dr. Thurston, whose address is Sibley Col- 
lege, Cornell University, Ithaca, N. Y. 





According to a recently issued report, 
there were purchased in the United States 
last year for use on naval vessels, 42,190 
tons of coal, at a cost of $178,163. Abroad, 
52,146 tons were purchased for our navy at 
a cost of $462,192. Seventy-one per cent. 
of this was used for steaming purposes, the 
balance for auxiliary purposes. 

a 

Norbert B. Kates, of 58 W. Eighth street, 
Cincinnati, will shortly establish in New 
York a general export agency, and will 
give especial attention to trade in South 
America, where he has successfully repre 
sented a number of American machinery 
builders, who speak highly of his success. 





————- $e 


Since our report of the performance of 
the armored cruiser ‘‘ Maine,” published 
last week, computations have so far pro- 
gressed as to indicate that the engines 
developed during the trial 9,229 horse- 
power, or 229 horse-power above the re- 
quirements, which, at $100 premium per 
horse power, will give the builders of the 
engines $22,900 extra. It is reported that 
the naval engineers aboard the vessel de- 
clare that considerably more power could 
have been obtained by better management 
of the engines on behalf of the builders. 


——_—_eqgppe——__—_- 


As an illustration of the effect of marine 
and vegetable growths that attach them- 
selves to the hulls of naval vessels, espe- 
cially in tropical waters, the commander of 

e ‘‘Bennington’””’ reports that that vessel, 
with a clean hull, steamed from Acapulco 
to La Libertad, 675 miles, at the rate of 7.85 
knots an hour on a coal consumption of 67 
tons. Two months later she ran back, 688 
miles, at only 6.2 knots per hour, and con. 
sumed 129 tons of coal, the excess being 
due entirely to the fact that she had to drag 
through the water a vast accumulation 
of marine growths which there was no 
means of clearing off without docking the 
ship. 





A NEW EDITION. 


We are just printing the second edition of our “ Engineers 


Epitome.” 


| Price 50 cents, postpaid. | 


MASON RECULATOR CO., Boston. 


I have received the ‘‘ Epitome” 


and am well pleased with it. 


It is the best book for 

















the money I ever saw. J. B. PETERIE, Old Victoria Mines, Cape Breton, N. S. 
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FOR BRASS FOUNDERS, 
BOLLAND'S ENCYCLOPEDIA OF FOUNDING, 


$3.00. 


JOHN WILEY & SONS, 


NEW YORK. 


12mo, cloth, - 
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BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., | 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET, 











The man near Cincinnati, who, when a 
fire started in his house, closed it and re- 
fused to admit the firemen on the ground 
that he knew his house was fireproof, lost 
his house and its contents, and proved that 
he was woefully ignorant of so-called ‘‘ fire- 
proof” constructions. 

If he had been in New York his experi- 
ence might have been more fortunate, be- 
cause the firemen certainly would have 
gone into his house and fought the fire in 
spite of his objections. This was shown 
in the case of a small fire which occurred in 
one of the fine houses of the city, and where, 
an alarm having been turned in, the firemen 
on arriving were met at the door by a pomp- 
ous flunkey, who told them the fire had been 
put out, and that his master did not wish to 
be disturbed. It was then found that the 
firemen considered it part of their business 
to investigate for themselves, every fire, and 
they went into the house willy-nilly and 
chopped up the floor, and satisfied them- 
selves that the fire was out, a practical illus- 
tration of the fact that neighbors, insurance 
companies, and, in short, the public gener 
ally, are interested in fires. 

——— +a 


The Pittsburgh Times seems to know what 
it is that builds up and makes prosperous 
cities and what has the opposite effect, when 
it declares that the question of exempting 
machinery from taxation is one worthy of 
consideration by the next legislature, and 
then adds, ‘‘ If a reduction in the tax burden 
upon properties which have some share in 
making the city’s prosperity could be counter 
balanced by an increased tax on unimproved 
properties, and thus discourage the with- 
holding of large tracts from sale and im- 
provement, it might be a double blessing. 
It would be pretty certain to make building 
lots cheaper.” 





ee 
In our issue of October 11th the columns 


W in the table on page 7 should have deci- 
mal points instead of commas. 




















An electric-light plant will be established at 
Frenchtown, Pa. 

An electric-lighting system will probably be es 
tablished at Springfield, Tenn. 

The Cummer Company will establish a larg: 
planing-mill plant at Norfolk, Va. 

The Cascade Knitting-mill on Van Schaich Island, 
Cohoes, N. Y., is being enlarged. 

Pierce City and Monett, Mo, will probably be 
connected by an electric railway system. 

C. M. Rubush is about to commence the erec 
tion of the new electric light plant at Meridian 
Miss. 


The Erie shops at Hornellsville, N. Y., are re 
ported to be running full time, and some of the 
men are working over time. 

The Springfield Machine Tool Co., Springfield, 
O., write us that trade is improving in a steady 
healthy manner, and that their foreign trade is 
increasing. 

The Buffalo Forge Co., Buffalo, N. Y., report 
considerable business in putting in ventilating fans 
and other apparatus in school buildings through 
out the country. 

August H. Tuechter, who manages affairs for 


the Bickford Drill and Tool Co., of Cincinnati, was 
in this office a few days ago, and reports busi- 
ness much better during the past six weeks than 
formerly. 


The Carrie Furnace Company, of Pittsburgh, 
have advanced the wages of laborers from $1.05 
to $1.20 per day, and it is believed that others in 
Pittsburgh, who are now paying less than $1.20, 
will advance wages. 


We have received from the Lodge & Shipley 
Machine Tool Co., Cincinnati, 0., a small pamphlet 
devoted especially to their improved lathe, which 
we illustrated and described a short time 
The pamphlet is sent upon application. 


ago. 








THE DEANE 


OF HOLYOKE 


) STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





ie GRESCGENT STEE 


PITTSBURGH, Pa. 


480 PEARL SI. 
- NEW YORK 


" 64866 S. CLINTON SI. 
CHICAGO, 








SHELL 





SEND FOR 


AND SOLID REAMERS, 


WITH PAT. SPIRAL FLUTES. 


Arbors, Mandrels, Taps, Dies, Screw Plates, Tap Wrenches, Bolt 


Cutters, Drilling Machines, Etc. 





Wiley & Russell Hts ip, e7toors. 


GREENFIELD, MASS,, U.S. A. 








“"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE In redressizg. 


Sore REeprREsENTATIVES IN THE UNITED States. 


B.M. TFT ONBS w& CO., 


BOSTON: ii & i3 Oliver St., 


NEW YORK: (43 Liberty St: 





Modern Design. 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLI:S 








H.W. JOHNS’ 





ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


NON- Conpucrina COVERINGS FOR STEAM AND HoT WATER PIPES, BOILERS, ETC. 
A4ASBBSTOS BOILPR COV EBRINGS. 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Cheathiogs, Building Felts, Fire-Proof Paints, Liquid Paints,. 


87 MAIDEN LANE, N. Y. 


Asbestos Roofing, Etc 
Jerecy City. Cuicaco. Puiraoetenia. Boston. Lonooer 
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We have received from Mitts & Merrill, Saginaw, 
Mich., an illustrated catalogue of the giant key 
seater, and giving perspective and outline illus- 
trations of various sizes and styles of the ma- 
chine with tables and other information. 

The Metropolitan Street Railway Co., of New 
York, will erect in Seventh Avenue the largest 
car house in the world. It will cover nearly a 
block, and will be five stories high, of steel, brick 
and granite. Elevators will be put in to take cars 
up and down from the upper floors. 


We have received from M.C. Huyett, Heating 
and Ventilating Engineer, Monadnock Building, 
Chicago, Ill., a pamphlet entitled ‘* Mechanical 
Heating and Ventilation.” It is illustrated, and 
contains tables and other matter of value and 
interest to those who are interested in heating or 
ventilation of buildings of any kind. 


We have received from the Star Dynamo Co., 
Jefferson City, Mo., an illustrated catalogue of 
dynamos, designed especially for use in isolated 
or private plants, and for lighting mills and facto- 
ries already equipped with power, and in which 4 to 
15 horse-power, according to the number of lights 
wanted, can be spared for the purpose. The pam- 
phlet is sent to those interested upon application. 


We have received from the David Maydole Ham- 
mer Company, Norwich, N. Y., an _ elegantly 
printed and illustrated catalogue of hammers for 
practically all the purposes for which hammers 
are used. The name of Maydole has so long been 
associated with hammers and their manufacture, 


+ their pressure regulators to be — to dynamo 





and the catalogue gives such full information re- 
garding the Maydole hammers, that it will no 
doubt prove of value to all ,who are interested in 
them. 


We have received from the Weber Gas and Gaso- 


line Engine Co., Kansas City, Mo., a “standard 
size’? catalogue illustrating and describing vari 


ous forms and sizes of the Weber gas and gasoline 
engine, which is adapted to be used for all the 
purposes for which such engines are ordinarily 
used, and especially where small power plants are 
required. It is built both horizontal and vertical, 
and is used successfully for driving dynamos for 
electric lighting. 

Some indication as to the state of business is 
given by the fact that during a recent trip by John 
J. Grant—a trip confined toa few of the Central 
States, and lasting six weeks, he took eleven 
orders for automatic screw mac chines made by the 
Cleveland Machine Screw Co., the eleven orders 


aggregating 52 machines. It also shows, incident- 
ally, what a thorough mechanic who is familiar 
with manufacturing operations may do as a 


machinery salesman, occasionally. 
of Newark, N. J., 
received for 


The Foster Engineering Co., 
report that among recent orders 


engines are two 4-inch for “e" . ba'tle-ship 
* Texas’’; one 5-inch for the U. S. piles: cruiser 


for the 
inch for 
for 
and one 


* Brooklyn”; one 3-inch and one 4-inch 
U. S. armored cruiser “ Indiana”; five 7 
the P.ovidence Steam Engine Co.; two 8-inch 
the Corliss Engine Co., of Providence, 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 












VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





Special Screws aud Stids 
in Brass or Steel. 


Gear ( Jutting, Sheet Metal Stamp- 
ing, Automatic Machinery built to 
order. Send sampie or drawing for 
estimate. 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 


Ne 








SEND FOR CATALOCUE. 


STER MACHINE NN co. 


MURAD RAR OR GAAS i 
Manufacturers of Set, Cap & 






4-inch for the Western Union Telegraph Com 
pany’s building. The latter is to deliver steam 
to three dynamo engines, and to meet specifica 
tions, is required to maintain within one pound 
a uniform delivery pressure of 45 pounds, regard- 
less of change of initial or boiler pressure, which 
ranges from 60 to 100 pounds, and regardless of 
change of load or number of engines in operation. 


The Tradesman, Chattanooga, Tenn., in its report 
on the industrial condition of the South for the 
week ending October 22d, says: The output of 
pig-iron continues on a large scale, and prices are 
fairly well maintained. While no large transac- 
tions are reported, the aggregate of medium and 
small orders is sufficient to prevent accumulation 
of stocks in the yards. The Southern coal opera- 
tors are doing a satisfactory amount of business. 
The lumber market is slowly to 
prices, and the good effects of associations of 
manufacturers are beginning to be Low 
priced preventing an increase in the 
volume of mercantile business, Money easy 
but collections are sonewhat slow. The Tvrades- 
man reports 88 new industries as incorporated or 
established during the week, prominent among 


improving as 
seen. 
cotton is 


is 








which are: of 
North Carolina, capital $2,000,000; a $200,000 brew- 
ery at Jacksonville, Fla.; a 500-barrel flouring 
mili, 200 barrel corn mill, elevator, etc., at Hous- 
ton, Texas, and a $100,000 fertilizer factory at 
Spartanburg, 8. C. Car works with $100,000 capital 


The Roanoke Rapids Power Co., 


are reported at Fort Worth, Texas; a $50,000 
medicine company, at Hillsboro, Texas; a $25,000 
lumber company at Stuttgart, Ark; one with 
$20,000 capital at Taylor, Texas: cotton mills at 
Carrollton, Ga., and Morganton, N. ©., and a 
$10,000 tannery at Buford, Ga. Brick works are 


. C.; an electrical 
grist mills at 
and foundries 
Ga., Alexandria, 


to be established at Kinston, N 
plant at Greenup, Ky.; flour and 
Huntland and Kettle Mills, Tenn., 
and machine shops at Elberten, 


La , and Huntington, W. Va.; ice factories will be 
built at Jacksonville and Lakeland, Fla., and 
*atterson, La.; oil mills at Alexander City, Ala, 


and Morrilton, Ark., and woodworking plants at 


Glendon and Jemisor, Ala., Tampa, Fla., Talla- 
poosa, Ga., High Point and Flat Rock, N. C., Hat- 


tiesburg, Miss., Jackson, Tenn , Taylor, Texas, and 
Moundsville, W. Va. Water-works are to be built 
at Abbeville, Augusta and Dawson, Ga., Lexington, 
Ky., and Brenham, Texas. 
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EDUCED PRICES OF 


LeCOUNTS LIGHT STEEL DOG. 


| No. INCH. PRICK. No. INCH, PRICE 

| 1 , $....% .85 | 8 2... Saw 

| 2 a Oe Bd Small set of 8—5.50 

| 3 34 50 | 9 235%... 1.40 
4 1 60 10 ey 1.50 | 
5 14 75 - ee 3G... 1.70 | 
6.. 1h%.. 85 4 1.90 
7 “Vater 154... 1.00 F ‘ull set of 12—12.00 } 


Cc. W. LeCOUNT, South Norwalk, Conn. 


These goods are for ssle by CH ss, CHURCHILL & CO., L’t’d, 21 


t., London, England. 











BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late ¢ Designs! 











“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 


Feed, etc. 


9x25 in. 












Scroll Saws, 

Cireular 
Saws, Lathes 
Mortisers. 


Catalogue 
‘ree 
of all our 





Machinery. 








Machine Screws, Studs, etc. 





' | 
Seneca Falls Mfg.Co.,687 WaterSt., Seneca Falls,N.Y | 





ALL KINDS IN STOCK. 

Manufactory, SHEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM, JESSOP & SONS, LTD. 


Established acentury ago. 
Medal World’s Columbian Exposition 1893, 


TOOLS, 
DRILLS, 
DIES, &c. | 

















Sectional Steam Pipe 
ABSOLUTELY 


HE CREAT COA 


SELLING ACCENTS. 


New York, Robert A. Keasbey, 54 Warren St. 
B ston, 5.c. Mightingslo & thilds, 134 Pearl St. 
Philadelphia acan & Co,, 1420 Callowhill St. 
Baltimore. Wallace & Bro..432 &. Pratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans. Delbert Engineering Uo. 
Memphis, Symmes & Co., 192 Front St, 


CINCINNATI: 





MAGNESIA 


Boiler Coverings. 
FIRE-PROOF. 


ER: 


and 


LSA 


Manufactured by THE KEASBEY & MATTISON CO. 


114 West Second Street. 


AMBLER, PA. 





SELLING ACENTS. 
Milwaukee, F. Sprinkman, 133 Sycamore St. 
FE. Boecler, lus Walnut St, 

Detr 5. FP. ¢ ‘onkling, 20 Atwater St., East. 
Denver, © W. Bad ‘ley & Co. , 18th & Market Sts. 
Salt Lake City. Utah & Mootana Mach’y Co. 
itte City, Mont., KR. W. James. 
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CLEVELAND: 117 Water Street. s. oe isco, Vesolla & Deussing,2 ‘ aliforma St 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG 


S 
AND OTHER & 
BS 


SEND FOR 
CATALOCUE E. 








l4-inch Engine I, ithe 


THE CELEBRATED 


ENGINE LATHE 


| METAL-WORKING MACHINES 


FITCHBURG, 
MASS. 





MACHINERY 


Planer, 28 in. x 24 in. x 7 ft., new. 

Drill Press, 40 in. swing, new. 

Eneine Lathe, 24 in. x 25 ft. bed, 2d hand. 
Roots’ Blowers, Nos. 1,2, 5and 6, * 
Haskin Vertical Engine, 9x49, . 
Baxter Engine and gig 6&8H.P. ‘ 
Vertical Boiler, 40 H. ey 
Open-die Bolt Cutter, 1g to 114, = 


Write us before buying. 


COOKE & CO., 


Machinery and Supplies 


163 & 165 WASHINGTON ST,, 
NEW YORK, 


OR SALE. 


HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
«Our New and Revised Catalogue of Practical and Scien 
title Books, 88 pages. 8vo., and our other Catalogues and Cir 
culara, the ‘whole cover ny every branch of Science appliea 
ree 0 


to the fzts, sent free and postage to any one in any 
part of the world who will furnish his address 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 


Length of stroke 
mechanged INSTANTANE- 

















& 2 ry OUSLY while IN MOTION, 
= 5 _ Get Photos & Prices. 
» ise] 
_ 9 2 NOTHING LIKE IT. 





“Pox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England 





Oteee 


BUILDERS 
GLOBE SPECIAL 


MILLS 
“‘I think they are 
present time.” 





SVVBVBAVAAB 





All common sizes in stock, Catalogue 
M.J. DRUMMOND, SALES AGENT. 





DSeVeVesessessesse 


IRON FOUNDRY, 


(Patented.) 


PROVIDENCE, R. I. 


CASTINGS FOR WATER-WORKS, 


AND RAILROADS. 
the most practical special in use at the 


mailed on application. 
192 BRoapway, NEW YORK CITY. 
DeVeVVEVeVsesessese 





P.H.&F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 
8. 8, TOWNSEND, Gen, Agt. » 163 & 165 WASHINGTON ST., 

QOOKE & (0., Selling Agts. NEW YORK, 





In Writing, Please Mention This Paper, 





WORTHINCTON 
CONDENSERS. 


ACGRECATING IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW vous. 86 and SS Liberty St. 
BOSTON, 70 Kilby St. 
PHILADE L PHIA, 


607 Arch St. 
CLEVELAN m, 24 South Water St. 


HICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts, 
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Machinists’ Supplies and Iron. 


New York, October 27, 1894. 

Tron—American Pig—We quote standard brands, 
$12.50 to $13 for No. 1; $11 to $12 for No. 2, 
Southern brands, $11.50 to $12 for No. 1; $16.75 to 
$11.25 for No. 2; $10.25 to $10.75 for No. 3; $10.75 to 
$11 for No. 1 soft: $1050 to $10.75 for No. 2 soft; 
and Foundry No. 4, $10 to $10.40. 

Antimony—We quote L. X., #3ge. to &8M%e.; Cook- 
son’s, 9léc. to Hallett’s, 73¢c. to 7Me.; and 
U.S. French Star, 94c. to 914ec 

Lard Oil—Prime City we quote at 61c. to 62e 

Copper—The demand has fallen off considerably, 
and prices have a lower tendency to attract busi- 
ness, Lake Copper can be bought at 9.60c. Cast- 
ing ‘‘opper is held at 9 20c 

Lead -Tbhe market is dull and weak, consumers 
abstain from buying. We quote 3.19¢. to 3c. for 
New York, November delivery, and 3.15c. for spot. 

Spelter—The market is quite weak and dull. 
We quote New York delivery at 33¢c. to 3.400. 

Tin—The market issteady. A fair spot business 
has been done at irregular prices. For spot 14.85c. 
is asked. 


* WAN TED* 


** Siiuation and Telp”’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 











934¢.: 





Comp. d’ftsman wants pos. Box 7, AMER. MACH. | 
Constructor and inventor, printing presses, spe’l 
mach’y, open for contr’t Jan.ist. H.C.F., AM.MAcH, | 


| 
| A mach. shop supt. of superior ability desires to 
| make a change; cor’d’e solic’d. Box 25, Am. MAcgH. 
| Good draftsman & designer, grad.. wants change 
of pos., N. Y. vicinity pref’d. Box 27, Am. Macu. 
Mech. eng'r with 12 years practical experience 
in designing of steam and general mach’y, member 
of A.S. M. E., is open for pos. Box 37, Am. Macn. 
_ Situation wanted by a tech. grad., 6 years’ exp. 
in mech. and steam engineering; bestof references. 
Correspondence solicited. W. H.G., Am. MAcu. 
Wanted—Die sinker on forging dies, must be No. 


1 man, no other need apply. give reference. Ad- 
dress Die, AMERICAN MACHINIST. 
Wanted—Situation by a first-class tool maker 


and machinist. Best of references. South pre- 
ferred. Machinist, Drawer 51, Hartford, Conn. 
Position as foreman or supt. by first-class A1 
mechanic. At present mechanical supt. of a watch 
factory. Fine work pref’d. Box 28, Am. MACH. 


Open for engagement, tech. grad, 6 yrs’ exp as 
mach.. draftsman and ass‘t. supt. in large general 
machine shop. Box 29, AMERICAN MacHINIST. 


Employment—Draftsman and engineer, mechan- 
ical, 15 years’ exp., 6 years’ as machinist and fore- 
man of repair shop; exp’d in mach. design, framed 
structures, strength of materials, graphical statics, 
etc., fast & accurate draftsman. X. L., Am. MACH. 


Wanted—A mechanical draftsman, in ano assist- 
ant capacity, must be thoroughly familiar with 
the design and construction of Corliss engines and 
motive power plants. No application will be enter- 
tained without 1st-class refs., and wages required. 
Hewes & Phillips Iron Works, Newark, N. J. 

As business manager of macbine works. Wanted 
a first-class pos. by gentleman whois tharoughly 
practical in all the departments, able and reliable 









ae be 


CLEVELAND TWIST 


Cor. Lake and Kirtland Sts., 


DRILL GO’S. GRIP SOCKETS.“ “rsa” 


Larger drills 
can be used with 
smaller shanks 
than ever before, 

No charge for 
the groove in the 
shanks, 


Send for Descrip- 
Cleveland, Ohlo. tive Price List. 











DETROIT TWIST DRILL Co., DETROIT, MICH., U. 8. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK 





‘A 


TWIST DRILLS AND CHUCKS. 





in business matters ; 30 years exp., covering many 
lines of machinery; unexceptionable references. 
Englewood, Ill. 

Wanted- Situation by foundry foreman 
with 22 years successful 
work, largely engine and saw-mill work, 12 years 
as foreman: understands pattern system. accus- 
Smail town pre- 
Address Box 


R. Wadsworth, 801 63d 


tomed to systematic n 
ferred to large city. Al 


street., 


exprrience on 


vethods. 
references. 


26, AMERICAN MACHINIST. 








i} MISCELLANEOUS WANTS +} 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 
reach us not later than Saturday morning for the ensu- 
Answers addressed to our care will 


ing week's issue, 
be forwarded, 


age 38, 
general 


Copy should be sent to 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Best Steel Flue Scrapers. 


Kelley Co., Erie, Pa. 





Calipers & Gauges. F. A. 


Welles, Milwaukee, Wis. 


For Sale—Secon4-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 


Catalogue for stamp. E. 


Wanted—To buy good second-hand tools. 


83, AMERICAN MACHINIST. 


O. Chase, Newark, N. J. 
Box 


Draftsmen’s new conveniences for rapid work. 


Send for blue print. 


D. J. 


Kelsey, New Haven, Ct. 


A small machine shop and foundry for sale; for 
terms, etc., address Box 198, Hinton, W. Va. 


Every mechanic should have a copy of “ Pocket 


brimer of the Air 
for 50 cents. 


Brake. 
W.S. Rogers, Buffalo, N. 


” Sent to any 


address 
be 


For Sale—Cheap, first-class machine repair shop, 


in a growing city of 6,000 
belt. Address Hartford 
ford City, Ind. 


City 


inhabitants, in the gas 
Iron Works, Hart 




















AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


GAS BLAST FURNAGES and HIGH PRESSURE BLOWERS 


Ey i] For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


ENGLISH AGENCY: 


ao bel 
i No. 80 Nassau Street, New York. 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





JECOND-HAND MACHINE TOOLS. 


ENGINE LATIES. 


No, 2 Three Spindle Garvin. 












r ndorsed by Practical Mechanics Everywhere. 





send for Catalogue. 





Machine and 
MODERN STYLE, 


Boiler Tools, 


AT LOW PRICES. 


IRON PLANERS. 

19 in. x 3 ft. Wheeler. 
20 * 3 Pratt & Whitney 
ease 
4° Wood & Light 
5* New Haven 
6 °° Wood & Light 

**N, ¥. 8S. Eng. Co 
5 ** Pond 

**Bancroit heavy Al 
* Powell. 
** Steam Eng. Co 


SHAPERS. 


KKK KARR KH 





9 in. Stroke Hewes & Phil 
' ee 4 Gould & Eber. 
9 + “ 


Triple Geared 
DRILLS. 
1 Spindle Imp. Sensitive. 
20 in. Swing Wheel Feed 
25 * Prentice complete. 
48 ** * Old Style 
Radial Drills 54 and 66 in, 
Universal Kadial 96 in. 


MILLING MACHINES, 


Brown & Sharpe No. 6, Plain 
Brainerd Plain Table 30 x 8, 
Brown & Sharpe No. 1 Universal, 
Lincoln Pattern, very cheap. 
Garvin, No 2and 4, 


BORING MILLS, 


Bement No. 2 Hor., B. & D. 
Bement Cyl. Borer, 12 to 36 in. 
Upright B. & T. Mill, 38 in. 


Brown & Sharpe Upright Turret | 
i | Universal Grinder No. 1, all atts. 


Borer, takes in 36 x 12 in. 


ENGINE LATHES, 


13 in. x 6 ft. Blaisdell 

14 * x 6° Reed Taper 

15 x 5 °° Pond. 

15 x 8° Standard 

16 x 6° Ames. 

16 x 6° Putnam. 

20 ** x 10 ‘* Fitchburg 

20 ‘ x 12 ‘ Prentiss Taper. 

22 “ x10 Putnam. 

24 ** x 12 ** Putnam. 

30 x 16 ‘* Perkins, 

85 x 15 ** Hewes & Phillips 
36 x 24° Old Style ‘cheap.” 


HAMMERS, 
100 Ib. Stiles ** Fric. Drop.” 
800" “Steam” Ferris & Miles, 
BOILER AND BRIDGE 
TOOLS, 
Rolls. 7, 8 and 10 ft. 
Hor. Fiange Punch, “H. and J." 
Bement late Planer 16 ft. 
Allen Pneu. Bridge Riveter with 
reach of 60 in. 
Allen Bridge Riveter, 25 in, 


MISCELLANEOUS, 
Imp Brass Cabinet Turret 
Acme, 1 in. Bolt Cutter with 

Dies, Nut Taps, Chuck, ete, 
Slotters 10 and 16 in. Stroke 
Gear Cutter 36 in., ex. heavy. 
Screw Machine, 2 in. hole, 
Screw Machine No 2. Wire feed 
Cutter Reamer Grinder * Put- 

nam.” 


J. J. McCABE, 


SUCCESSOR TO 


E. P. BULLARD’S 


N, Y.Mach’y Warerooms. 


14 Dey St., 


NEW YORK. 





IF YOU WAN 


DROP PRESSES: 


NY THING IN THE LINE OF 


P HAMMERS STAMPS 


QR AUTOMATIC DROP LIFTERS - 





MACHINERY BARGAINS. 


10 in. Post Drill. | Hor. Flange Punch No.2 H. & J- 
10** “ Auto. Feed to Table. | Thomson Bevelling Shear, 
for Butt Drilling. 15 ‘“ 6and 8 ft. Eng. Lathe. 


1,2 and 3Spindle Sensitive with | 16 “ 5 6,7 and 10ft.Eng. ‘ 
and without Power Feed. mw 1a * YS 
2,3and4 Spindle Gang Drills | 20 ‘ 5,6,7,8andl0ft.“ 
20. 24, 26, 28. 30 and 44in. ‘** } 21 * 10 and 13% ft. * $6 
60 in. Swing Post Drill, it. ao = = - 
5 ft. Arm Radial Drill. is * toms ** # 
12in. Stroke, 16in.x 16in.Crank | 32 ‘* 16 “ « * 
Planer. 62 ** 35 8S 
16in. x4 ft. Planer. 57 in. Double Head Driv- 
24 ‘* 4,5 and 6 ft. Planer, ing Wheel Lathe. 
28 ** Bands ; ” 88 in. x 20 ft. Engine Lathe. 
30 * 5,8and 10 * e Bement Car Axle Lathe, 
60 ‘** 20 = pi 14% & zin. Bolt Cutter Schenk’s. 
mS ee “ “ | 7 Spd’l Nut Tapper, Dunel. 
9,12, 16 24 and 26 in, Stroke | 2 Spd'l Profiler. No.1? & W. 
Shaper. No. 1,2 and 2'4 Screw Machs, 
10 in, Stroke Slotter. P.& W 


No. 1 Lincoln Pattern Miller. 
Hand Millers, Screw Slotters, 
Mill and Cutter Grinders, 
No, 2 Garvin Universal Miller. 
Lot of Miscellaneous Machinery, Send for 
Latest List. 


GEO. PLACE MACHINE CO., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


wien 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 


Hyd. Rivetting Machine, | 

Crane, Both Al, | 
Punch and Shear. | 
Plate Planer, } 


Engines, etc. 





Planers, Drill Presses, Shapers, Milling 
Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 












PUNCHES 





AND SPECIAL 


E.W. BLISS CoO. 


1 ADAMS ST., BROOKLYN, N.Y. 
Chicago Office, 100 W. Washington Street. 


PRESSES 


The STILES & PARKER PRESS CO. 


ue 





SYV3HS 


MACHINERY. 





COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE GO. 


Torrington, 














Conn. 











e: . ; No 3 Four Spindle Garvin 
Gin. x 6 ft. one nang : No 3 Six Spindle Garvin. 
ei x 8ft. Bisledel. 30 in. Bickford. Lever & W. 
18in.x 6 ft New Haven. 24 in Aurora, Back Geared. : 
i8in.x 6 ft. Bradford. 30 in Pond, Back Geared. P. F. 
18 ety x 8ft Blaisdell 7 —— Box, Universal Ra- 
18in. x 8tt. Wamesit. ees rn 
18 in. x 10 ft. Blaisdell, 9 ft. Holly Mfg. Co., Radial. 
18in x 9ft D W. Pond. 
20in. x 6 “4 en SCREW MACHINES. 
24in. x12 ft Geo. Gage. ~~ - . 
% 4 Ae No, 5 Brown & Sharpe. 
29 in. x 12 ft. Fifield, No. 2 Warner & Sreoey. 
PLANERS., No. 3 Windsor Machine Co. 
16 in. x 16 in, x 3ft. Walter Bros | No. 2% Pratt & Whitney. 
20in x 20in. x 5 ft. Ames. No, 3 Garvin. ‘ 
22in. x 22in. x 4 ft.L. W. Pond. | 16in x5 ft. Wlather & Co, 
24in. x 24in. x 6ft Whitcomb 36 in. x 7 ft. Lodge & Davis Tur- 
24 in. x 24 in. x 5 ft, Putnam ret Chuck Lathe. 
28 in. x 28in. x 7 ft. New Haven. wars 
SHAPERS. MILLING MA‘ HINES. 
10 in. Juengst Crank. No. 1 Pratt & W. Lincoln. 
10in. Wood and Light Traverse | No 2 Pratt & W Lincoln, 
Head. No. 0 Garvin Universal. 
18in. Putnam Traverse Head. No 1 Garvin Universal. P 
24in Hendey Friction. No 5 Brainerd Standard Univ. 
Siete ieatiiaiae No 3 Garvin Lincoln. 
PRILL PRESSES, No 2 Garvin Duplex. 
9in. Pratt & W. Bench. No. 3 Garvin Duplex. 
No. 1 Two Spindle Garvin. Garvin Heavy Slab Miller, 





Also, a large number of other machines, Write for complete list 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK 
Also, 51 North 7th St., Philadelphia, Pa. 

















CATALOGUE OF OVER 300 
PAGES SENT ON AP- 
PLICATION. 






LARGEST 
LINE IN THE WORLD. 


——— 


UNIVERSAL LAMP HOLDER. 


Place your lamp just where you want it. 


i 


Trade supplied. Salesmen wanted. Catalogue free. 
FARIES MFG. CO., 7 7 Decatur, Ill. 

















NEW AND SECOND-HAND MACHINE TOCLS, 


ENGINE LATHES. | 


l4 in. x6 ft. Lodge & Davis. 

16 in. x6 ft. Lodge & Davis. 

19 in. x 6 ft. Pratt & Whitney. 

2lin. x11 ft. Lodge & Davis 

24 in. x12 ft. Special hcavy 
ttern. 

24 in. x12 tr. Standard 

24in. x16 ft. New Hev n 

28 in. x 17% tt. New Hav. n. 

24in.x381ft Shafting L: the. 

12in.x4ft. Manhattin Co. 


TURRET LATHES, 

312in. and 215 in. Lever and | 

Screw Movement t> Turret. | 

1 22in.x8 ft. Chucking 
PLANNERS, 


24 in. x24 in. x 8 ft. Lodge & D. 
24 in. x 24 in. x 846 ft. Putnam. 





SHAPERS. 
15 in. Crank, 
20 in. Geared. 
26 in. Geared 
DRILL PRESSES. 
20 in. Lever Drill 
Min. B. G. P. F. Drill. 
26in Post Drill. 
52 in. Comb. Radial. 
80 n. Comb. Radial. 
120 in. Kadial. 
1 Breast Drill. 
MILLING MACHINES, 
No. 2and No. 4 Garvin. 
MISCELLANEOUS, 
2 No. LGarvin Tapping Mach. 
1 No.2 Garvin Tapping Mach. 
10. en Die Header for Head- 
ing Bicycle Spokes. 
1 Garvin Screw Slotter. 


PULLEY MACHINERY, BRASS WORK- 
ING MACHINERY. 


THE LODGE & SHIPLEY M. T. CO., 


CINCINNATI, O. 





é 





Send for Catalogue 
and Special Prices to 


OVER 12,000 IN USE. 


OLUMBIA” VERNIER 
ALIPERS, Ete, 


Craduated in Inches or Metric System. 
Using them results in Better and More Work! 


B. G. SMITH, Columbia, Pa 





BRASS-WORKING 


r 





SPECIAL MACHINERY. 








TOOLS. 


BARDONS 
& OLIVER 


Cleveland, 
= Ohio. 


PRICES ON APPLICATION, 





ACHINES. 





NOISELESE. 






= The Almond Coupling 


NEW quarter turn 
motion to replace 


A 


> quarter turn belts and 


bevel gears. 
T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 





order. 


58S 
Poe Sai 
XS 


~ > 
XS) 


» 
=) 
oy 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine ur the goods, whichever may be desired. 


Bicycle and Labor Saving Machinery a Specialty. 





For all Anti-Friction 
Purposes, 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION; 


Cleveland Machine Screw Co., 


CLEVELAND OHIO, 


STEEL BALLS 















WRITE FOR 
INFORMATION. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
_and other 
Machinery. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 fe 56th St 


NEW YORK. 


b] 


I. shiver & Co, Ws 


MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2, 


capacity, to be operated by H. d, 
by Electricity, ® i tiie! wholly aiailtiaie 


5 and 10 Tons 








NORTON EMERY WHEEL CO., 


WORCEST 


ILLUSTRATED CATALOCUE FREE. 


nied MASS. 









Send for Circulars 
and References. 


| TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., “ 

PHILADELPHIA, PA. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 

















MARIS AND BEEKLEY, 






2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 





THE HORTON LATHE CHUCK 


Established 1851. Also Chucks for Brass Finishers’ Use, Grinding Machines, Milling Machines, 
= Screw Machines, Upright Drills, Cutting-off Lathes, Drill Lathes and for Boring 
Mills, for Car Wheels and other work. Also the most complete list of 


Improved Ind pendent Reversible Jaw Chucks in the World. 
Trade Mark: ‘‘ THE HORTON LATHE CHUCK.,”’ 


None Genuine without it. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U. S. A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury. London, E, C, 
SEND FOR ILLUSTRATED CATALOGUE. 


““CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
he pad Machines, and for Special 
work. 








SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
Jordan Flaner Chucks | PEQUOT DRILL CHUCK. 


For Price and Description, address A new Drill Chuck having a more powerful grip 


CG. WW. JORDAN than any chuck ever offered. This seems a broac 
4 Wayne St claim, but we prove it to mechanics who will 
“9 examine. _ Ask at your dealers or write us for 

WORCESTER, MASS. 


particulars. 
The “National,” 











THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn , U.S. <7 


Est’d 1882 Strongest. Easiest to 
change. Best finis Reversibie 
Jaws (patented) giving 6 changes 
including every sibie sition. 
ILLUSTRATEDCATALOGUE sent. Libera) 
discounts. Prompt shipment. W. W TLOCK, 
.— Works,Hoboken,N.J. 





INDEPENDENT, Or, SELIC, SONNENTHAL & CO 
Te lt 
COMBINATION. 85 Queen Victoria St., London, E. C., England. 













SKINNER CHUCKS. 


Inde pendent and Universal 
Chucks,Combination Lathe 
Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, Conn, 
SEND FOR CATALOGUE. 


S9Cortiandt St..N. 





WE LEAD, OTHERS FOLLOW. 


Sweetiand Combination Chuck, 


Reversible Jaws. Accurate, 
Standard Independent,Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. C0., New Haven, Conn. 


C7T0NES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment CcCo., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York Orrice, 182 Front St. Wu. 








Write The Pratt Chuck Co., Ciay 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonne snthal & Co., 8 Queen 
Victoria St., London, E. C., England. 
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~ Damned with faint praise.’ 

° 

. - The AMERICAN MACHINIST (October 4) has this to say of us:- $ 

+ _— , « ] * Machinery * is the eof ane onthly that 8 

MACHINERY for November contains: yep anp commae to as toms as ie Pearl Binoat, dee Ta 3 

. : ; ee ' ; is edited by Fred H, Colvin, The initial number con- @ 

Dock Trials of the Oregon, G. W. Dickie, Mgr. Union Iron Wks SITUATION tains 14 pages of reading seaatan. and is illustrated 3 

Boiler Room Accidents, W. H. WakeMAnN, WANTED ADS, With several photo-engravings $ 

Peculiar Locomotive Explosion. or cents As we want the readers of the Amer- 

In a Modern Shop, Fre H. Couvin. words) each @can Machinist to compare MACHINERY $ 

. : i : moe ie . war Neat KS a 

~The Slide Rule in the Shop, wiz. Cox. M, CHIP ny with this description and see if it fits, 

Forced vs. Natural (?) Draft, Pere H. Buttock ae erg ) Pg we will mail a copy of the current issue @ 

TU uc sb : : r 

A Few Shop Kinks, Joux T. t SHER. the iat of te free to any one who sends his name $ 
, 2S ). TuHeo. F. Scuei zr. JR. month pre- Z 

Designing Stationary Engines (2 » Tuno, F. Scuarruse, Je ceding issue. and address to 4 

Resistance of Trains of Mechanism (2), LeicesteR ALLEN Rophes may : 

Hints for Machinists and Engineers, Jive. ¥. Honarr Of i ottice it MACHINERY, : 

Various Short Articles of Interest. What Mechanics Think. desired. Pearl and Rose Streets, New York City. : 

* The September number, to which this refers, contained 1734 pages of reading matter, 15 half-tone and 18 line engravings—33 in all, and 18 original ° 

articles, long and short. It was printed on enamelled paper with cover of three colors, Fifty of the ablest mechanical writers of the day comprise the list of g 

contributors, But the most essential feature overlooked by our contemporary was the price—Fifty cents a year for domestic ¢ 

subscriptions, Seventy-five cents a year for foreign. 4 
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“The Mills of the Gods Grind Slowly,’ 


BUT NOT 80 OF 


UR Lathe Centre Grinder 


Just the Tool for You. 


TRUMP BROS. MACH. CO., MNifrs., 
WILMINGTON, DEL. 


THE TAYLOR-RICE ENGINEERING C0,, 


American Standard cau k Tool Works, Wilmington, Del. 


Makers of Implements for 
m Standard Mea-uremente. 






Flat Kar Gauge, 


Crescent Gauge, 
Send for New t amphict. 









The Sample 
Tells the Story. 


sample of Dixon’s pure flake lubricating 
Grasnite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 








The National 
Feed- Water 


Heater 
A brass coil Heater 
delivering water to 


the boiler 
Fahrenheit 
»,000 H. P 
Prices low 
faction universal 


at 210° 


sold. 


Satis 


The National 

Pipe Bending 

Co. 
S2 River St. 
New Haven, Ct. 
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ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


| For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutehes and Elevators 


PROVIDENCE, R. I. 





gauges and in 
side calipers. Have you seen our centre indicator? 
Write for circulars, 


J. T. SLOCOMB & CO., Providence, R. I. 


ELECTRICAL 
Machinery ana Apparatus Designed. 


Automatte Devices a Specialty. 

Ge Electrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert 
73 Hathaway Bui:ding, Boston, Mass. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 

SEND FOR CATALOGUE D. 


; The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


Micrometer depth gauges, height 




















Double Plunger Hand 
Valve. 





Pump. 204, 206, 208 aud 910 East 431 St. ’ New York. Wheel Governing 
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LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 

x GROWING RAPIDLYin FAVOR 


The Highest Award at the World’s Columbian Exposition 


is ay te to Rivett Lathe 
FANEUIL WATCH TOOL Co., 


BRIGHTON, BOSTON, MASS., U. 
Anybody interested, write for amie a 


HILL, CLARKE & CO., Selling pavate, 


Boston, Mass., and Chicago, IIl., U.S.A 
i 2 4 
. Joorrinateicuton svRACUSEN.Y 3 
Ef thitititi tepid tibet tt 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite rg eT for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


ATTENTION. ¢ 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE 
ROOMS OF 


Dawson & Coodwin, 
57 §. Oanal 8t. 


CHICAGO, ILL. 


45 MINUTES 


Our 80” DOUBLE SADDLE TURRET LATHE 


has turned, squared and bored a cast steel 
blank 23” diam., 414" face, hub bored 3%¢' 
x7’ in 45 minutes, including chucking 
and unchucking. We guarantee ten such 
pieces in ten hours. Will do all kinds of 
chucking work from 30” down to equal 
advantage with the above. 


THE LODGE & SHIPLEY M. T. CO., 


CINCINNATI, O., U.S. A. 


STUART’S PATENT COMPaTERIEN wEegG COUPLING. 


KEYS. 
N KEY SEATINC. 
SLIPPINC. 


eee 43 in MARKET, also the 
SIMPLEST and BEST. 
SENT ON TRIAL. 






AMERICAN WATCH TOOL CO. 











The 7 Norman Universal Bench Lathe. 


bu — attachments, com 
in one machine : 

vA THR, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all _——. of small fine 
work. Send for Catalogue. 


Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass, 


14”, 16”, 18”, 22” and 24° 
NCINE LATHES 


—— AND —— 


52”, 80” and 120” 


RADIAL DRILLS. 
Dietz, Schumacher & 60, 


Cincinnati, Ohio, U.S 
































Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
Mastrated Price List of 40 sizes, 


R. J, STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


LEWIS K. DAVIS, MECHANICAL ENGINEER, 


MANHATTAN Tes BUILDING, NEW YORK. 


EXPERIENCED IN DESIGNING HEAVY MACHINERY, POWER PLANTS AND 
MACHINE SHOPS. 
PLANS, SPECIFICATIONS, SUPERINTENDENCE AND THEORETICAL TESTS. 
REFERENCES BY PERMISSION. 
















P. BLAISDELL & CO., 


Manufacturers of 


Nein Tools, 


WORCESTER, MASS, 
EASA AER BAA 8 





BOSTON 


eos Tonk GE ALR di works, @) | H01 
SEND FOR 1894 CATALOGUE 


35 HARTFORD ST. BOSTON,MASS 





if 


AHORA EAE 


600 IN USE! 


Second Largest Builders in the U, 8. of 


(5 and 20 Grank Shapers. 


Stroke adjustable while running Stroke al- 
ways y sitive. The vise is swiveled and centres 
furnished. Improved Box table, and removable. 
Heavily Geared.—Strong, Heavy and Rapid. Write us. 


THE SPRINGFIELD MACHINE TOOL CO., 
SPRINGFIELD, OHIO. 


= OUR AGENTS: J.J. McCabe, New York. Dawson « Good 


« win, Chicago. A. B, Bowman, St. Louis 
C & F. Machine Tool Co.. Boston. Thos. K. Carey & Bros. Co. 











pupispises 
Yrrvxv115 
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Baltimore. Chas. A. Strelinger & Co. Detrott. Pennsylvania Ma: 3 
chine Co., Philac lelphia Chas. Churchill & C , Ltd., 21 Cross 8t., 3 
The ‘Springteld 15’’ and 20’ Crank Shaper. Finsbury, London, England. 
PUPCTYTTETeprrrevieeererunerarerecree rss trecereeverereeavirceseresreeeeesetrer reer srereseretieeeeesa terre rete sieteeneeeees sees esr et erie ee) pitta: B 
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THE GARVIN MACHINE Co., 


Manufacturers of and Dealers in 


MACHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER GRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 
HAND LATHES, : 
PROFILERS, &c., &C. ~—& 


NEW No. 3 “SCREW MACHINE, “7 


Geared Friction Head and Power Feed. 


Write for New Catalogue 
and List of New and Second- 
Hand Tools for immediate 
delivery. 4 OTHER SIZES AND 68 VARIETIES. 


LAIGHT and CANAL STS., New York City, N. Y., also 51 NORTH 7th ST., Philadelphia, Pa. 


NOP FINNS 5° 


WYMAN& GORDON 


WORCESTER, MASS. 


Fo 8 

















FLATHER & COMPANY, 


NASHUA, N. H., U. S.A, 


LATHES, 


SCREW MACHINES, 
PLANERS AnD SHAPERS. 


Radial Drills . 





17’’ Screw Machine, 1}4’’ Hollow Spindle, 344’ Belt, 





Most improved tools manufactured to-day. Special 
features found only on our make. 
It pays to know everything about them. Write to 


., BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 














i nat © SHEARING MACHINERY 
BOILER MAKERS ROLLS. >i 

6 © 
Wifensin. | 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 





Nu VOTY MaNuFAct RING 
Janesville , 

















HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 414’, tool slots 44 x 14% $20. 


“1 4g’ 56x 1% 20. Light Machinery, Electric Work, etc. 
2 . 614"’ 5¢ xX 144 82. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., 


Extracts from customers’ 
lette ers: 

“Fully up to your recom- 
mendatio mn.” 

* As it takes regular lathe 
tools there 1s noexpense in- 
fitting up for ordinary jobs ” 

‘Frequently makes On en- 
gine lathe the equal of a 
screw lathe.’ 

If your dealer don’t handle 
them we will send C. O. D. 
I~ prepaid east of Missouri river, 


HOLUES TURRET TOOL POST 60., 


226 La Salle St., Chicago, Ill. 


/IN GRINDING to get the BEST and UIKESTRSULS. 


the speed of the traverse (or feed) of emery wheel 
should be variable to anything between extremes. 
Our Grinding Machines are arranged to do this instantly with- 
out changing belts. Machines guaranteed. 

SEND FOR CATALOGUE. 


LANDIS BROS., Waynesboro, Pa. 


BROOKLYN, N. Y. 








TR 
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ACCENTS: England: Chas. Churchill & Co.,.21 Cross St., Finsbury, London, E. C, 


France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris, 

























NovemBer 1, 1894 


AMERICAN 





MACHINIST 


17: 








MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 

























—\F. E. REED 60., 


|Worcester, Mass., f 


MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents. 111 Liberty Street, New York 
South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 









Lathes, 


Planers, 
Drills, 
Slotters, 


NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 
W. C. YOUNG MFG. CO., "°sas™* 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 








A Tl 


Lies in the ac 


will do better 
ascertain just 





can be made to produce in a given time. 


The Cincinnati Milling Machine Co., 


LLER’S PROFIT 


curacy and amount of work it will or 
No machine 
nor more than ours. Get our book and 


what it'll do. 


CINCINNATI, OHIO 








SUCCESSOR TO LATHE 





LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


WORCESTER, MASS., U. S. A. 





& MORSE TOOL CO. 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 


MARE YOUR TOOLS WITH A Lat peau. 
- 123 CHAMPLAIN ST. 


CLEVELAND. OA/O. ) 
SEND FOR PRICE LIST NO. 4. 












PRENTICE BROS., Worcester, Mass. 


Makers of Vertical Drill Presses, 
12 to 50-inch swing, Radial Drills, 
Gang Drills, Boiler Makers’ Drills, 
Radial Drilling and Countersink 
ing Machines, for ship plate and 
bridge work, Special Drilling Ma- 
chinery. 

Engine Lathes from 11 to 21-inch 
swing, any length of bed. with sin- 
gle or double back-geared heads 
and anystyle of rest, with or with- 
out taper attachment. SEND FOR 
CATALOGUE. 


Foreign . ents: CHAS. CHURCHILL 
Ay & 08 i London, Eng.; SCHU- 
Guano "SCHUTTE, 59-61 Span- 
dauerstrasse, Berlin, Germany ; 
ADPHE JANSSENS, 16 Place de la 
Republique, Paris, France. 





20 ’-21’ Drill. 








PRODUCING PROFILED WORK WI 





WILLING IS ALMOST IMPOSSIBLE 


If you have to buy your Cutters, 
by the high costs of these Cutters 
and by the long time you will have 
to wait for them. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and 
you will, with surprise, find out 
how cheaply and how quickly you 
can make your own Relieved Cut 
ters with either straight or spiral 
teeth, rectangular or side relief, 
also relieved worm gear hobs with 


% spiral teeth, cutting faces rectan- 
= gular to thread. 

= CATALOGUE AND REFERENCE LIST 
MAILED FREE OF CHARGE. 





SEND FOR CIRCULAR. 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


“i” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 

































Capacity 2 in. 







diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 


er vd LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 





Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘‘ Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 









t ARMSTRONG TOOL HOLDERS. & 


compact and practical than anything we 
have ever used before. 
MANUFACTURED ONLY BY 


ARMSTRONG BROS. TOOL CO., 
Send for Circulars. 
CHAS. CHURCHILL & CO., Ltd., London Eng , Agents. 






¥) C 
From THE BUCHEL MACHINE WORKS, — 
a NEW ORLEANS, LA., Oct. 15th, 1894. = 
The tools we bought of ‘you recently are Tool 
(5 bee oy & tory. 
— e find them more perfect, convenient, 


a 
(ee 


76 Edgewood Ave., Chicago. ) 





4 Patent, 
Feb, 28, 
1893, 


+ 
HARA 
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big = WORKMEN 
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|) es 


ARE USING 


@ROBET ¢ 3 
SWISS FILES. 


ION TQOME 


1O5 


A 
A 


rer &o Co. 
POHTONM. Sy] 


NEW ‘TORK CITY. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
fully furnished. 


B the Albro-Clem 
| Elevator Co., 


411 & 413 Cherry St, 
Philadelphia, Pa. 


SENSITIVE DRILLS 


end for description or ask your dealer. 


0’ AMOUR & LITTLEDALE, 204 E. 43d St., New York. 











FOR SALE. 


Two second-hand 4%” cutting-of 
machines, made by Pratt & Whitney, 
in good condition and price very low. 
Also two second-hand 4” Hurlbut & 
Rogers machines in good condition 
and bargains for the price. 


HURLBUT-ROGERS MACHINE CO., 


SOUTH SUDBURY, MASS, 


MCT 








DipLtomMas AWARDED. Courses in other trades, 
all including thorough instruction in Mathematics 
and Physics. Send for FREE circular, stating 
subject you wish to study to 


THE 





Correspondence School of Mechanics 


SCRANTON, PA. 





W. D.. “FORBES & 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


CO., 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. 


FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTING AND DESICNINC. 





MILLING MACHINES. 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL CO., 
MILWAUKEE, WIS. 





THE AUPORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 












"30 ‘odosplig “js Uepsvy 99 


CURTIS, 


root newen LATHES 


For Electrical 
‘ and Experimen- 
$2 tal work. For 
} Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 
High grade tools; elegant in design, superior in con- 


struction. The best foot power lathes made, and quality 
considered the cheapest, Send for catalogue ‘and prices. 


W.F. & JNO. BARNES CO., 
_ 1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Ltp. 











21 Cross St., Finssury, LONDON, E. C., ENG. 
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WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVE.ING CRANES AND SWING CRAN:S, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, etc, 
~ INJECTORS FOR ALL CLASSES OF BOILERS. 








The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINUS OF 








MULTIPLE PUNCH. 
BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 





STARRETT’S FINE 


TOOLS 











Skilled mechanics prefer them. 
Live dealers sell them. Send 
hw Cotes. 2 cdg a a 


L. S.Starrett 


ATHOLL MASS:,..W...S. A. 














ADJUSTABLE HOLDERS 
INCANDESCENT LAMPS. 





Daf /Ocwnite CO: WORCESTER, 


SEND FOR CIRGULARS ASS. 











DETRICK & HARVEY 
MACHINE 60., 


Manufacturers, 


Baltimore, Md. 


PLANERS. 





STEEL RULES. 


ENDS HARDENED. 
Graduated in 8ths, 16ths, 32ds and 64ths. 


12 inch....$1.00 6 inch. ..$0.50 

Me Bits. 30 » ©. 25 
On receipt of price any time previous to Jan. 1, 
1895, we will mail to any address in the U. 8. one or 
all of the above rules, we warrant them accurate. 


Catalogue free. 


STANDARD TOOL CO. 


ATHOL, MASS., U.S.A. 
MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 









Cut Theoretically Correct. 
For particulars and estimates apply to 


RUGO BILGRAM, 


mAcuINST, 


juccessor 
BREHMER BROS., 
440 N. 12th St. Philadelphia, Pa. 


Bray en IRON WORKS. 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


. SPECIAL PUMPS OF ALL KINDS 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND 
MINE PumpPs, SINKING PuMmPS, PRESSUR 


PumPs, VACUUM PuMmPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc.. Etc. 








——_—=$—=—=—=———__ 
24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 





MANUFACTURERS OF 


PU 


LOWVILLE IRON WORKS CO., “owe 





For Boiler “J and 
Feeding, am other 
Elevator purposes, 

Work, Send for 

Pulp Mills, Circular. 








uh 


WHISSTO Bi 
SPENBERTH wantheioh DO GMiF BS DETROIE MICH. 





L.and, Fanueown & van Ch 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT. MICH. 











THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, —— 
or 31ze. By means ot the 
improved upper guide 

r, the tool is held 
rigid ,insuringa perfect- 
ly straight cutthrough 
out thestroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
pJtacy ofcut. Forrapid work 
F —~”_.and exact duplication 
ya of same this machine 
-7— has no equal. Send for 
illustrated catalogue 
¢atetning = new rule for Standard Dimensions of Keys and 


BAKER BROTHERS, 365 South ErieSt.. Toledo, Ohio. 





————S————=SEEE 


— age 





Multiple Punches, Bulldozers, Drop Hammers 
Tus tice Hammers, Steam Hammers. 
WILLIAMS, WHITE & CO., Moline, Il. 





Mention AMEKICAN MACHINIS Tin writing. 











motion. 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 





IMPROVED 15-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 





This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 


Chas. Churchill & Co., L’d, 21 Cross Street, 


Finsbury, London. 


Schuchardt & Schutte, 69 Spandauerstrasse, 


Berlin. 
Eugen Soller, Basel, Switzerland. 


Send for Circular, 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 
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THE Buuens i AUTOMATIC CUT-OFF ENGINES, 


Simple, Compound, and Tripls Expansion 
Engincs, High Pressure Boilers, 


}]] Coniplete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


P ee aa Co. 


Slow Speed, Medium Speed 
and High Speed oan 


SALEM, 0. 
ype 


Adapted to Heavy, 


& Continuous Work. 
‘ SUITABLE 


“Tubular & Firebox 
BOILERS 


f= on aap a immedi- 


CHAN DLER a co. TNDIANAPOLIS, IND. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


$3d & Walnat Streets, 245 Lake Street, 
Philadel phia. Chicago. 


New York Agency, 18 Vesey St. 


35,000 SOLD. 


Every Eugiue 2 
tested under J 
—s 








WATTS. LA MPB E LL Co.’ 


' MANUFACTURERS NEWARK. KJ. 
OF IMPROVED pe rs 


CORLISS STEAM ENGINES 
See ay heuer re 
Contr, ACTS ce uncate pow: Kamae 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 











WAYN Ls _— 


Ge 
(Tandem Compound.) 





MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
. OR GASOLINE. 


THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 
Absolutely 
A 





ccurate. 


§. M. BALZER, 


| Manufacturer of Count 
| ing and Measuring 
Machines. 


| 129 Worth Street 
e NEW YORK 


> RE Live-steam Feed-Water Purifier, 


Guaranteed to Prevent Seale in Boilers, 
Ising any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
»ther Gas Engine doing the same work. 




















Automatic Feed, 
Horizontal Stroke, : 


SHOP SAW 


THE 0&CCO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


‘Ge, ONOVER’ 


HANDSOME CATALOGUE ON 
a ONDENSER 
Ms THE CONOVER MFG.CO, 39 Cortuanot STN, 
PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
2 200 WASHINGTON AVE.PHILADELPHIA.,PA. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers oF “ELEPHANT BRAND PrHoseHor-Bronze, 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
uur stock is nearly exhausted. Price unbound, $3.00 per 
vi lume postpaid.  B« nuuind in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1893, 
Readers desiring to complete their files or obtain separate 
issues for the year 168 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 


,... DRY CT EAM MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 lbs. and 
Simpson's Centrifugal 


drills from to 
ASA 
Steam Separator. 


2 inches diam- 
REAMER. 
For Supplying Clean and Dry Steam 


eter. 
Runs with Steam 
to Engines, Dry Houses, etc. Will work in any 
Place Separator as close to engine position 


—OR— 

as possible, the steam taking a spiral 3 Compressed Air. 
course between the threads causes » 

the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
onveying steam long dis- 


























All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.T RADE MARKS. 


AN 


Pheuphorlbronye. 








also us sed inc 

tances, for Steam Hammers, Dry Houses, 

Wate er Gas Generators , and for all pur- 
poses where Dry Steam is necessary. 


CEYSTONE ENGINE & MACHINE WORKS. 


iinet by 
J.G.TIMOLAT, 


WESTON 


HIGH PRESSURE BOILERS saa : 


AND 


COMPLETE POWER PLANTS = 


ow > E N f | N \ 


HIGH SPEED 
WESTON ENCINE CO., 
PAINTED POST, N. Y. 

y REPRESENTATIVES. 

=" Julian Scholl & Co., 
;, Scranton Supply & Mu chine ory Oc 
jaw Hoffman-Russell € 2 Lake St., Chicago, ML 
H. M. Sciple & Co., 3a & Arch Sts., Phila, Pa. 


126 Liberty St., N. Y. City. 
re Scrant yn Pa. 





88 Cortlandt Street, New York City. 


AM ES IRON w O RK. , Osmo tes SN ae 
| } ORR & SEMBOWER, __ 
hh 











(INCORPORATED.) 


READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 





Ww: RITE FOR } CaTALoat UE AND PRICEs. 








89 & 91 5. Fifth Ave, 


Fifth and Buttonwood Streets, Philadelphia. NEW YORK 





JUST ISSUED, 


sé 
USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 
readably written and beautifully printed upon heavy plate i uper. Price, $1.00, postage paid. Orde r of 
the publishe rs, the Republic Press, 14 Lafayette Place, N. Y.; The \ an’ Nostrand Co. ;G. P. Putnam’s 
Sons, of N. Y.; Damrell, Upham & Co. (The Old Corner’ Book Store) , Boston, Mass.; Re Sbert Clarke & 
Co., Cincinn: ati, Ohio; The American News Co., and any book-seller. 


JLINK-DELT ENGINEERING C0. 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 








“1 Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or 
‘ other lubricant. 
Chicago-Link-Belt Machinery Co. 


DeVoe esessesetsetse 








Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadeiphia, Pa. 
New York Office, - 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 


PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 
Power by 


HORIZONTAL 


AND 


a VERTICAL 
S  SHAFTING. 


Also for Erecting same, 


Friction Clutch Couplings. 


STEAM SIRENS, 
[ WHISTLES}. 


jend for Catalogue. 


47 Dey St., New York. 
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BROWN & SHARPE MFG. CO., 
PROVIDENCE, R. 


FORMED CUTTERS. 


“The Patent Cutters enable us to do work economically on Milling 
Machines which we would otherwise have to do by the more tedious and 
expensive method of shaping or planing.” 

“We also secure, by the use of these Formed Cutters, exact duplica- 
tions of the forms produced, which would be a matter of extreme difficulty, 
if indeed it is possible at all, with the old form of Cutter.” 

“Weare of the opinion that for getting through quantities of work, 
which require to be kept uniform, they have no equal.” 

“The advantage of being able easily and quickly to grind then, it 
seems should be apparent to the most skeptical.” 

“We find them to effect a — hae: of cost in the tool-room.’ 


ENGLAND—BUCK & HICKMAN, 280 Whiteche i Road, London, E. 

ENGLAND—CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C. 
a HUCHARDT & SCHUT'TE, 59 Spandauerstrasse, Berlin, C. (Small Tools). 
GERMANY—G. DIECHMANN, Ansbac herstr, 5 Berlin, W. 62. 
FRANCE—FENWICK PRERES & CO.,21 Rue Martel, Paris. 
France—F. G. KREUTZBERG BR, 140 Rue de Neuilly Puteaux (Seine). 

CuicaGo, Itt.— FRED. A. RIC H, 23 South Canal St. 

New York City—F. G. KRETSCH MER, 136 Liberty St., Room 503. 














MACHINE TOOLS. 


LABOR-SAVING IRON AND STEEL- 
WORKING MACHINERY. 


# Complete Equipments. 
THE NILES TOOL WORKS co., 


HAMILTON, OHIO. 


NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH. 


Prices and Specifications upon 
application. 





cha ntl oad a 
NO. 144 RADIAL DRILL. 








Have you ordered those Valves? sive sci‘we onder 2 Wnt 


was used in No. 4 Mill? JEN- 
KINS BROS’, Have they caused you any trouble? No! Then order the same 
and have all future orders read JENKINS BROS.’ VALVES. 


By making a study of the Valve business we are enabled to say to users that they 
can‘get more satisfaction from the above Valves than from any other make. We 
guarantee all Valves with Trade Mark like cut stamped on the body. 

PHILADELPHIA. 


ENKINS BROS. PIA. 
BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STREAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. E. H. MUMFORD, Representative. 





NEW YORK. 
CHICAGO. 

















Improved methods, lately adopted in our shops, enable us to sell our Planers at much lower prices 
than ever before. A large stock on hand. 


The CG. A. GRAY CoO., 


CINCINNATI, O., AND 121 LIBERTY STREET, NEW YORK. 





WRITE FOR PRICES AND PHOTO 


COULD & EBERHARDT, 


N. J. R. R. Ave., Green & Bruen Sts., NEWARK, le ae 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


9 to 15 Ricwarpns St., 
BROOKLYN, N. Y., March 17, 1892. 
Goutp & Esperuarpt, Newark, N.J. 


Gentlemen ;—We are obliged for your order, No. 
5130, which is forwarded to-day as per bill here ‘in. 

We always thought that the three Shapers we 
have of your former style were good machines, but 
are glad to say that the two recently purchase d of 
the newer pattern are much superior to them. We 
like them better, for our work, than any other sim- 
ilar tool of which we know. 


Yours truly, J.H. WILLIAMS & CO. 





Cut represents 16 in., 20 in., 24in. stroke. 


“DOUBLE TRIPLE QUICK” STROKE. 


THE PRATT & WHITNEY Co. 


<== HARTFORD, CONN. U. 8S. A. 
MANUFACTURE STANDARD SIZE 


| Cylindrical and Galiner Gauges, 


Straight and Taper Solid Hand A: 
Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, 
Locomotive Taper and 
Taper Pin Reamers, Combination Lathe Chuck, Milling Cutters. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
New York Wareroomis: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO. ILL. 


MAGAZINE SCREW DRIVER. 


Billings’ Patent March 15, 1892. 

Four sizes of screw drivers tn one 
handle. A handy tool for sports- 
men, the household and tncandescent 
light wring. 

Length when closed 3% inches. 
THE BILLINGS & SPENCER Co., 
HARTFORD, CONN., U. S. A. 
Chicago Office: 17 S. CANAL STREET. 


England—CHA RLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russta—]. BLOCK, Moscow, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


af UNIVERSAL MONITORS. 
































Lanes emails: 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


]Thy Asher Manuusluing 00, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


he most Com- 
of ete, Compact, 
Ae Reliable In: 
dicator Outfit, for 
indicatin high or 
slowspeedengines 
now made. This 
instrument re- 
ceived at “The 
World’s Colum- 
bian Exposition ’’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
manship and Fin- 
ish, Reliability and 
Raa) Efficiency. Send for 
Special Pamphlet, 





























Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON — 





um 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


PATO NOD) | J. at. ALLEN, pans. 


bes iseeeree | WM. Gb. FRANKLIN, Vice-PresipDENT. 
F. B. ALLEN, Seconp VICE-PRESIDENT. 








DROP FORGINGS 
OOD WORKERS’ VISES — 


eke. 
—W 








J. B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


SS 
( ACME BOLT & RIVET HEADERS, 
=) Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PRICES. 


In order to reduce our stock, we offer 16’, 18’, 21 and 24” engine lathes, 16’’, 22’, 
24” and 27” planers, 10’, 12’ and 15” speed lathes, 15” and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18” second-hand engine lathes, in good order, and of 
our own make, 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 












PAT. DEC. 5, 1882, 
PAT. DEC. 4, 1888. 
AUG, 25, 1885. 








c ee SSS 
J.-M.CARPENTER Berit | 





(TRADE MARK.) 





PAWTUCKET.R. I. 


APS & DIE 
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